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(scNt^il 'eT"lff—s^ ) «V 9 '*J^ 5 ^€ fea! ??'i 

5 ^ 9)1 ?»• ftf^l, I 

®«nE^ (?rf^ ^tt^ «st®^i ^ 5 ® t 

'ewa tflasiiiai tcsv 1 

{®tara « 'S( 9 Ra) ^it-, Tsa 1 

tail's c^iita ata^a raaa jiw ■stca apf's 

ftatce I sifafatfl? fi^aiiJ aa t^it •fl'^Jitoi 1 

’la’i 's«n « 's^’pta '?lat ?f m i 

a * 

talc® »ia 9 f tstaia acaa atarc^t fa=fl- 

t*lt •a^Titar 1 



'stT*!^ ‘iiafTc^ ^*^6!% ^?1 er^tra? 

C’TfBil Caiil'R'5 «ttftf, «fC^5ir aUft 'BHifTC^-S 

i cEtc^r? c*rt^^ 

^tf^?i 'sit^Tc^ni '5i’3[c^t*i m 

’«rtsitCH?I ?ft% *1^’F1 I ^t^t^ll ^'«=r ^ll 

’fi'lt ^\ f^ 3 P 9 61 :?^ 

'SftJlTI V^ ’IT^'TO ’afuc® I 



■laaa sicf I fa?i<; raat^i 5*&i c»ftaTft«F ^> 1*1 'sra- 

c'sa ait*iTa af^aTl, «i^i»t ^ic 51 cHtatpia* ^fa[a 

(ffiift ^fsm «ir^ « B'^iTa ss 

»i^ai ai5a ajaala ^5 «r^f% ^«ai b^t« ■■<ffaatftc®wi 

*01 *i9a ’■(Ri *ta>^c^ ?ta 

ai 'SRcataitca Ritarr®!® 'Bftfaf r—'«*i 6 a’ 

al5t atawa acaia »isttas 'B[?aiic‘ia toj atai*ia *tat CT^iiTirt’f 

OTaa «ttn?ai fagraia « Mciraia ajaata ^fara 

ata I al^Irl ( Aeroplane) c^lfSa 

Bt®TTtc'35i I ■« ^c^ja 'sja^i^ts ataftai a«( 

>& it«ita ^;§= c*i(&»:aa aiaata aifac'Sit 1 a^JiT^i^TPi 
ciai aia cq cbH ^it#! *( 5 a!Ba 

Bttaiaa ^K^Fia ^itatutr 1 'sfa^ai^a' feaffrfl? '®iaji?' 

’f^ai >iqq3 iff 3 ■i'^i s ^'irta ffaai ffaa ^fata srf® 

Ji^a ^faai ‘H’m'i ^srac® ssaf^’Ktt^ii^ \ '®qT»rtMa cjcia 

«iw^ sf^si awJfl aiii^a ataj a^att^ 1 

iff^TC’f 5f nfsi Ji-sj afesfl “stcaa sic«i ’ftPia 

>T>ica aaca atf^^T’s i|fai ^taffifi^ia 6? 1 

«*i’atCTa tatt '®(fafB5 ^ 1 * 11 « c^bii, w’tr'S *i»ica »Rta 'stffiif 
?{<l5Jffa‘OT"t jffBi ^^*1# <iia^ af'^c^sa if^ps 

sftai c^a*ial« ^taaitsi ?$ai asT f (tfa ^*(’5 fa •9 

aqairciia Jfc=»f? «fta i 

fa^r< ca ff aii^a ®ifi 

aa 5iTl, w ^ata atai ca afjrcaa '^ai»n fl<i! srtfa® *nca 
lat ’a*fi a^l att'ste 's'st ’faj^aic’t tpata ®*t*ifi 



t V* ] 


I ftc*ni 4rtTW*t i 

^t*rtc<t^f CHPH w*^ 'St^t* la *1^6 s 

isi^iPt'® *^TC5 ’Jtfe Pfi ta? f^5 ai'f® fli?? 

’ flitfj? q?9i ffen Ji^fn's vRfll ta^i «nlW si^ c^ st^ ’a* 'sit^H*! 

C3^t5 (?ITSF C^«t*l 1"if ^fitat 

■qjsv'itffli PfPra ft^S’flPic’F *itW’lt*ts 3 PwPfprt? ^?c«r 

^Pral ’I’Stfr ceil i PJS't 

*1^5 »i{a5 J^aTt wr*ftaT^ 

fete's 5? SI I (a'«(n€1's ^ff c^tsi f^5 ^f*i5l 

^T«T^I« SIW f? 'JW srWilE^ 'Wfulfesi '5p(flrt'5 ^tft^ 

c’t sicfWfl « 

si*l sts^WJl 'ST5tPsit? «iTa^} ’^tlf^^ Sera'll wt’i^ 

I wsT ^1^1? Si?;® <atTS^1'ir cw »iis-(ii, tasi-f® 

(«n‘}f^^ fBf^'Ss’tl s)t5T^lj4qqf Plf^), St® ^'iVssiT"! It'S, 

,(ill!-^, f?-ias| { £51^3 3tilE«f3‘l ^33 PlPl3t3 PtPra ), t'&Pl- 
3t3si1si CStsif^Tsi fesi^fisF C^1'*ttPl3 ?fiffit3t3 =ICStt3OT 
£®T3 ‘a?f^ 3f3l Rtfji®'), tFa?!^ ^c5f33l?st 

feft^fe ^3 St® srfsTC^ItP'W *IT*l C P'WI ^ 

f3®mc53 tfaPllllftt 3Ftt»l3 5Ti3‘5I*l 3131 tat 3®^31 »t?t 

fB5 -SITW^ ), CTIITSI'' r>f55 CM'^ttfet Uta f3W3 

§l3I^C3ts|H $aJ5%Efi3 OTapfelt! St® 

'?1®I ^ f31l1siW3 ®lfe®ft 3]3^1C?3 ‘I'S^ ®^Tcn3 

Ilf rt'sl 3rf13 «itiral 'etfTf f3c*t3 31 ^ t 

(fit '«WT'«*I f3PTC39 'ST? '»lpfs 


ftCffiF— 

f^at I 


I tfe * 

t 

I^^ l'9'9« IRSl I 



'Sfini riif) I ifv, 

1(4. ftw, 

fts, rii<ii na. 45 gaw i 

—{^»—•» 'J^) 1 f9W«i=i ^1' Jiirtsi, aift « 
gTT « av*! i5?a1, 4tf"!as OT»i« -nw ^ ntww^, ga^tfs 

»I5Tlt^, ga¥ ’Wl »1%f«, f<51< a^t? flTili g4» 9M, 
g444 5IPt. g7443 4«, g4T 35|t3«(1 « 3WI, C1I4J UlOl^fl Atajl, ▼(^»)fl 

ga* 3tt9ia fra t 

»iRt6fl—( ) t 3t5t >rfiir5”s 4tt4 

f3»(?t5 «4 43i=t, ga4l«qiT aN<i, »t9! tw, ga^rai ’aga^lra^,- 
c«i*t 9 ita*! >irt4r, g4»t c5«n. c9*«i 9a«ls »ffii34sf. gratrai 

6*. «3t, g44 ^14, g4» st^ I 

6^4 *lfi53—I >■»—** 'jiD I 31 Sft«!r^J»?r. ai^i 31 3^*nt®. 
ftsi3 ^S*t, «tf3BW». '•I’t^EfW. «l^Et*l»t '«;I3133 3l 3143 1313, 

cnt^silT ^cair^^tcam i 

*1^JI <lfaB3—( 6^-11 ) I 34t33 3t 33tt43 33313*^ 

T3«1. *19133 9Wll3 ^L**, 3t'i3 319153 31 3933 39t3^t 

9i3«1, l3?ir«3^?3t?1t3 I , 

3i *lft55—(IV—»I iji)) I 3*313 f3ai3. C39—43S1^— M, .34..— 
343,—*t(35t»l4,—SC9St4. f«C3t9t31|«lt3, t:3C«3 4?3K C*fl«ltr3W(313, 

t31T4It3| .3114313 I ‘ 

4ffl6?—{S* —>.V 'JSI) I 31*1 31 csfaillfl—f^, 3945' 

. 3t3l3 4tfil4t, 3l3t3 ®43 4tt*t3 315J, 3tl?»ll3 f33. 91t33 C3K93 

9lf?4l, 9K33 C39 I 

•^^JJ <5511—{ )•*—t r35)Wt*13i 34 31 ?. 43, |4 — 
f4, f®. «3tf, 31313 3H3t>F—4319314. 3113. ftCS, 9613* 3tl3t3 i 

•133 <553—! J3* —ia« ^1 1 «31t*3 44—314—3t3l3l3¥, aura 
^C4lf9f33. 4ft3l3 J1^4li r333. f3'5;i'>-3t3llH4 J|3314!t. t!4l% ItStSl, 

3l3 *1^63 —(>’**—'*» <• ) I 4t3lC*i 4B,—g34—g343t«1, 

Ot>13l3 3Jt?tft. i35irf 4 g33F, '•ttf33tt33 g34t43 339.313, «I31133’ S*13 



[ ] 


^ nj P(i^. i^Tcsi'ta saFj 

¥tc^?! ^sw ^t?n ^t^sr m\ 

5l«TW!T I 


tT^t"! ’iftiSfl—(1^0 I ^f'SiiR ^cTfl— 

^cw ■€ Cfffts^rst ^wTfa* ^ci«, nfa^^ 

5^^* Tftatni 3twa 

<^^r3Ffli^ f^fasr 's «Bra i 

5^^"r ^ fl^i*1i 

CK9 « ^t<t 

sritftc®R?5 mi W7I, 3ta i. ■ 

Jini1«fCT5 p!5, ^ 'itm 5tfl 

V ' J 

atT, I 

t^®*t’ifiiBs—(<*•—**^ fjjt) I ^ -'*■ 

iitoits ?, AW fsfJil^. 'Itw^ ^a. *it5<»«tJ 'sw ^ ta 

tm. stKIHtJ XWI »nf^^. stwtt’tt ^is stias 1^^ ’ifa 

»wr5, uliwa^fif stmM, ‘SV«15 'S ’rt'C ««»**'’ ' 

i jJi, *W. #t» ’111*1® ^I'^l'l ’ll’’’**' ■* ”’®*‘ 

• Jii«0itW-ifes 5m ^r«, il5R a®w®n, *1^*'1*^ ■* 

<!m firilv I 

’Siwi *!%«-( 1^')' ■* 

a(Si wm'mi «W5f*l. aifflif r»wT ^tfa ftft® atwa 

iif%* Ikw »tfia^’i. fii*lf5i5 '«nl«6m. ajietT? etf*t ?tB. ii?t* « ’it'P 

c^«*5i:i «rnrw >^. «’• 


*f95l—(»•-»-*»* ri*')' H ™ 

«w* «1t^1. cttte ’tit®* 'T'' ^’1’^" 7^ 

■1CTI fin. »i^ESifiStt. aiiWia ®a®l. 'I'Si'P'fr '’*1 ™ 



[ 1^* ] 

♦tfsBK—(«i*.'s«fc ^i) j I nS'*T na—«tjt*iwtPrti’tW, iit*r- 

Pnitis —nfnw 

n*\{A 

«t%t5, cnttBiM cnttfer^e nRntn, 

I 

oQ^R!»t ■?!%?—( ^>*‘^—'0M ij^i) I 

^ cwtnSR^r?, 's?t5R6ni; 

« c«f^r^i3. istiwKiitRm fl 

nft'STti ^1 feiTT'e 1 

e^.— 

ftt(irs c^3Tr^i¥fliB^^t c^, MxiH ^ttsti 

§1^^, cfeRJfT^, ^5 ST, 

^ttrs c^ffT^itr^, fa^ Rt^^, c&Raritva %% rtRiF 

c»fnt, c^Rc^fii, cfRc^tcsi ^mm 

j c?3^r®T Rc^* I 

iiCfltR^»*f *jii j I m Tif^ ^6K 

sf:ir, Bitt^ R^, RRi^ ^1^, ^rf^. 

^iRi&ii—f 8 ^) t Rt^ Rft;T; at 

^tccitaFaii'^ Rst^ aMta ; Rt^l iFt^ta ; ant*^ Raw 

Bt®ar ^tfwf, «Tf$ si^t-M, c^ma m\”n, Sn¥ai, cva*! 

®tcaa a^tatsfai, Rfta Rtof; *iE:it^f «ti Rfisi 
cata Rtfa*i « a;^a, 
capita' aiaala nasfe i 

^^5?r—(8**—#^% ^)i Rfts 

^asT^a atil, a'cat^rfi iasifer *rt^ aaaaia^ st*t* 

•I'sa, Ra ^t? cltnia? aJtfetR ®asi stiRKal snai? 

anmtcai 4fai»n\, <®tciW^ Ra ^la^ttiai 

cafti-^nRlcat-fllrtt, atmm 

-TOBt «tl1^* IjSnr I 



f ] 

—(i^i—s*») ^1)1 ^tn-en, 

'^^tStSPliS? VtH'&S 0 ^, iw f®9ltS9E, CETfv; ^TH, 

^•^tc^lS! TtTst^i t^it 'fi t«isic65t 'ifjmt't.'esItWtn « Tit«5R ^1^5, 
^ '•l'®tS3Bl!| "tdin rt 

^s*i? c^H «tii^-ts!R 1 C!i?ts « •sist^a. {mtStSt affuSt^ttre 

tJit^, t^s. fa^ c^sf la's! 

*HRS|t5 I 

_(»i!,«—8i-« <^1 ) I ?®f5i5 ^ j[(^ ira*t JIT iia; 

*tri?ln. ^5: Pi^ Ml swa ^ifiiTt, 'Sth al?ia aiPiTii Ji^ra 

■K'lt^, Tl5i 3itfia;3 ‘jitV, '«ta'!=r ‘-htt’. ants^^-i atPiT). 

'S 5ei!i, ca’T, ilfa, i|f«'ifiia^. alai. aTi.ai? »5iai, ’tfe.T*!. 
Tt*n •»i(3Tai. ««ii, itt?3l, Pife? Bcan ^!i5t, TtwfTT igiinf, 

fH. striata. 5Wafa,?i<'i, MAfTpiis^ ®iTfTa»ir3, PlPfsi *iifi< « 
aflainta. atjai j|tc»ni^Tr«, ®tcn3.flTif,aiiw(T5aM,ai*ii(ii'i 
TT5I, S'^’ifr ?R, alt»ts *tsi. f’iifts‘ 1 . Ftt*3 <5tiTTt, 

ftn^ ^tcaa S9t*ltag(. acffait •fia'fe. «iraa^« Tuaa 

at*t, milfl *wic<9 raTisi. ?w«ij| V. ptsi *1 'si.’ aiTaiJiiraSS, r«tai> 
irt*I *t*, jia 8 l»itaTl, atiasi P'siia. RviaM aisatcaa 

TlWw, aic»t3 3l8lat8 Pifa. Taiaa, jmI?s; -*i"tai, jpia 

Tt*rt#! aaaia 31 tJiwa-Sgin *lf3at<i, SW 1 

) 1 ’llflFtJ ^3IH3 

■nfiiatn, tt tPhr fjf^S atli^, Ifetaa cav 5 < *ii’ 93 tii »(a'iT(. 

Wct 8*ttt3 *i1fl3ti fat4»t. 5t5«it< »fjK53 atftTi, ca^5(5iata T?ii.a], 
ftWiatPiiW cSasi ^8 Tf«*™ '^TCTa' nftBa 1 

®'*’^*'* 

tftit»i—fjw?( atw —5 «tai 8 _-f 5 »TiT, ca& 1 

(*••—• I 

atHniT anw—(V*—W* ’3^1) I 

%T ^ifaallat "Piartw utiffiT Mifs'F fe?—(W*—ii* 7*1) 



[ ] 


=?fw« ^jf^ BliTt^t® fiw CTt^ ft*f*fBRT wfic^ ff mi 

^^rifn c^ife^, tfa;? mm 

<ej^tfl I msiflT 

CT nlirl I 

^n^ 31T|ff f^M«f Tt^j Iltl I .^$99 

jfesjr qatfir ^i 4 ^ajTf^ w 

'®(T^h|^ (Shock);— \ ^U ^i 

fiiTOISf c?3r C’TC^ 

•fl it^i ijis ; a?« 'S »ti 

«rK^, iS^ nci5 m 1 

t^^l c^fi ; pTihi ait^ ^^t=T. 'iTt^ an5^ti 

"^5 *rtcs*, « 

f■9^^ C^R>G ^ C»1i( fef^wc^ 

CT*f;=r I 

■at c?T^3 ^t'n ?tf*(t^ I 

^T^) ^firni a 'iici £J^> (?t(injr=r ^ 

Briefly c^tt ctift ^Tc^Ti ?t?^r ^ai ) \ 

^f?ifll iCT V«i:t$c^i ^*i'»* c^iUl ^fsBi" HBife 

♦D^^acaT^t^ Jl .Spirit Am moil Aromat) <ft'e?S%^> C^ »1 fB 
(oicfis f^^taa i<?gT^ aift? =il* cit?lta cfcfi 

il 

*1*1 cirfir*! ^Pvia 'lUl nm) ®i?t ??c>i Fins FfruFS a? Ft ijs s i f^s ^fsT, 

sips ( Btandy ) W^Sl ntCS, WS alf« *11 Cf’SSti? Sf1«l I fTI^?.*' 

»II*®1’ ISinBllinft Suit) 5ri«i CS*I »9| 1 ‘HSWt^’ (oxygon) Tf^TJ f^tW. 

ar**! awisR »itcs t sfif ^it»i aWn *r« Acs Acs sfft« <)tCT 

4 

igW at'Tstoi sw s^sl sts aW ffisjj ftttn anil) *i«sftsis sjst) 
▼«l ««s’SfT t ?fe irw ftfr^TOT «fss westfl SST1S i 

«ffi®ll ( Fracture ) :— «ns « CTt=i 'slftnt Stic* «im i 
Sjfl( «Cini Wpt FITS CS ^FftSS SEF1*I »tt<[ts*l «tS^C»Wt "^CSi* el’ll 

sIstCT (}*i w ttc^s ^tifs slsrs ifFiits cs*i *tni m) as; svw 
%s sill *1 ( nm* csFrt m 1*11 W» il) ; •! "cftlW itf^w vf 
^5 Ilf flfira »nfl*t Its I HI* *lc9M *i*ic¥ if*fIt sfint 

f#f*Wl *S1 I *t)W lH «cfit«t1t* fsiSHt* fFf^llI It *». Cft^lst 

unn 1* fis«FtlT "US* *tS‘^‘tI *|t1 Stic® ‘lies i ^ti® ^wlEc® 
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Ah «£»it®|StT (*Ws«:*I =i%« sit i 

5ii 'jylSi sifsfjj ^ 1-0 »rt^t ‘^m* c 

iMriit) ■^an ’»tc4s ftii I 

fw9 fs9 «[ff«cn« r^fT^Jitii Hsa ‘Si^tcsa as i 

JisstFi l%H ir& (»t!t cvisi «i;f(31 

ati»i) fs’ift® fat® ^fssl si«sts li^vtfss ai'ss arf^c® w®s ^tat« 
ntw (Ji^sit ^fsPis fs»fa® nfea spi® ®(sis ‘arlT njasr 

sw) I «ifT «tr«nii citcei Bate® aw atsi iwi Btfawa 1 

jfl 'nf®c®i ai«9 i-Bts® ■« ii^t9 ais si ®tci9 5®sl ftsi ?<8l5 

>1SW Slpral CIMtl ajtSWT I ♦tCil ®tsi ^fflSI 
frsl ^tNil ftes I 

Jlfsr '5ti ai J^r^SIt^l (DisJijcn,tiou ):— ?au 

atSfS »HF1 CS StSiri® *l6»ISt5 5lS atst SIS <S 5Bta1S S*JS S»1( ; »lfti ^[flSl 

Sits sttsfs stBtfsa^s 3 i (sfwfsc^s sfi® ) «rrc^ st, «;» sit«rs 
sfa® ^sists sn*is ■sfis^s as I fefasas' si^f® sins ®taiafl sifs^tas 
ftfvvfl ®si ifts iica. ^ts‘1 Ji| ®® *iaw =tta i 

(, Tortion ) 1 —nk nrs^ttsl si S6st?9l sttt® 
♦itis I Jiftis atisfiw cs !(®is sw. ®iamB fsf^si 

stlrafl it« I -ass f'F slfsftcas cail at e^wtsssj siia® a%£® *tits 1 cstTia 
ifi5 tfas *i>®tt^csf 5trfl® alsl afsi ss^t?si stac« •atm 1 catts sawt^st 
silt® *ttw.' atsr aa^t^st citw BtattV 4®stts fs'4a ’fHisj itsi 
atiswa I ®t4 fssi sissi srtt«*f Tssi ®iait® ^ffsst sifsra a^es 1 
w a® sisat il«tfcfls nis stasi siastaR ca ♦ fats t sct aw 
Tin? ^at^si ®tat ^ attas strsfaw aifftsi sifaw cs*t Snat* as 1 aits 
WR c*i^s «s®t 5t9Ht srai t*fat si ss^Rta® a^c® sics, asa fa Jitastni 
Sidra'S sics ^ tatra ^afoSs sssi as, fs’ps atts siTcaw 
afssi sist Rtsaa, ms esijf ftfassl «isias i 

I 

ST® ( Burn and scald ) ;—taRsiS *aicS assi Rfarsw 
*tc*ts sisl esa '5^5*1 "5^ Sfssli R^slci ®i*ts aai 

Ji^a CSS 1 css I sia ’•!• ®tatta? 1 atss ataicss aiac® aia as. 
<flst fas ncs catal sc?, talc® Rfass -atat as i fs^' s*ara 
4 SC tats ^a SKS a* as 1 tscas Rcsa^Si as S^^sl west atsst sfts 
sJ?stRi at*i esca flteSs fscss wiat stca 1 Rails sflst tscs, “ssc 
sfs Btai flss «ratcss sta as. cstacas Hfsis ^siasi stfsca RSst Fnfsce 



[ «>* } 

fwlij fmt lifnii ««*tl »linl in 41! (.Tf^il «*Tlni I dll 

^11 ^Sl WC*1 irfsc^si ia»l 41! fpll «W 1 t!"I!^I| 

iii ^ttiR stfifitif r>rd 111^ r5r*i*ii itiii »m i 

•;fisil1 lltlllla (Sodi bicurb.) «it ^fini ai1*t^lt 

inr itir ^*11 ^fiii in i 

i!*«(wound):—Tfsra «!)* « *k» 'Stisjp 

*ifd 'Wt »ttt5i -msi i1 <1^5 *'r«n Infill ^itra 

■|6»n dld(I^l £Tt^ ( Tinch liecjuitt Compcund ) 9)1 

^»ii 9^9 mu Sns f?« I ♦tn«nnH’ 

{ Hjdrogon petoiide ) fill H »«tM Sl^if «IT!I« »14 W l 
•nfliTti ^?wi W3 Tfi «t*i c’ffifflt ‘dtriT ?*ir laJt 9BJ 

fsBfUn 4it fis?!^! »fs«i Sin im TR iif«t f?d I *iti 4 11 
dill cifli fBfTW^a ^^tlini Til^ «l»l I IWti I*?® itcil ‘-ailft 
C^^tfll full { Autt'tetucio Serum Injecticm ] £1911 iSfl^ I 

!6»nta f^l’l^l 'S'il'f IsHll (Artificial renpiratioii):— 

liti 5tf5®_ «iii tii?i f95i fut mi Tfitii '^111 udi ^fim tiw in 

19 *1^ 1t4c® *(|t? I 4V.SI; 4 llfetl' ?fil §*11M m «im 91T1 

9timF I ni«i ^fnt dw 4916 fn*!ti isitai i19 itt? ***1 
11^1 9fS5l ClflU tr®?, 1191 »nil1 »l?1| fill Hi still 91t?d ) 

1W1 fs9i if? f^s' •till' ( dm Hi 11 f fan ?9) at?1 itfia 9fii1 crral 

Sfb® I flt^t9 S'lif 9fsil cilitfH v *9fiti[ fmiitii fit® 1^t» I 
Sti5 WT1 f?C9 iPsi^lt fid 9 4991 Stfllf ifilR I 

4i'd di^ifs 6»tn*ra 5? ^ mfm ®waS*ia 

41! 9^Pn«fii fill •fiwiti 511 fi»T4ii ?ifid I imi fill iiPni« 
wqfftj 9^ fitT f?n (ici ild 5iJ{i ®»ii «i fill %6il n?i cHii 
•tl «1^* 6*11 f?d 415 IP MW'S 4t®*f iflU null «tl Hfell till 
yiij 131 iftd I fifitt «ijtiii 4^9«i 9fit® iif^cii 9591 n 
9l*tri full still ifk® 1tt9 ®®9*l 4SJ'! Tfira 1^1 I 1t19 ill Ip 

1^1 Tfai fiiti «im 91W1 *11 itnfi iti iftra itw, ®ihi *t* ?w « *w 
111^1? mi 9r*re I?!!?, iH?19?«i f?c919 «*1? ifit® iifm i wti 
1^1 9fl» « Ct ftn mil "HflS 41^ 4Ci(tl|6 ( Spirit Amoo 

Aromat ) situ Hltfl 9^ Bill 49? Wdl fi*ltt»l 1t«|s1 ffCI I 4r« 
ICir 4991 911' fBf91l9t9 1!11? Clflll «dt91 I ^15lf®9.9tl1t1H 
4 ^ 199 ®ii9f9 Hit 9tii—ftmt m (Tinch Iodine) ^9tl 

cmm^ C9t< (Tinoh Bonzoine compuund) 9|'1^f*l9 4rtPl5 ( CnrboUo 



[ ] 

Acid ) (HydrOgoD Per oxide) lT| 3 t$ vtt '9 

«t^S { Hydrsrg Bia iodide Tebloid ) rtC?T 5*11 ( Boric cntwn ) 
*W (Guage) TrtMf* »t*t« (Bandage cloth) fs*! %fV pfflji 

•Ifili 5 S *W 1 tie tjrfit »it® t Ptttn ?ftt>I 

{5*1*1^ *IP1 4»!E '^tfeir JftJl I 

Hfiif dirafiil^ t 'itS*r, w|?rt ’HtfeJilt ^ 


‘^O, 1 '41 *Te. I 

'fit ’?Tc^i wTajr«fcfl«i Ji^c^ 

«f« ^51 5t?tt:51 ^r?r?n cJit^s irtft^ 

^ Tp^t «« 

*Tf^5T5|5i1 =»C33 ‘S? ■r^f ^?TfffC«I?( TO 

f?c*R I *«»[, f^", 

"Q tcsisflfe^nt^i f»i^l ci?«?n 

^ 1 TO c»icaF^fti) fjf^S /* <di^ 

•aiWS »T5 »rrc=^ff^ ^<R I 


t y- ] 

fji®it^t*t ST® I fff ^utai 

fiiH cn's^il ffl I 

^ 1 r^5i«. <*l1*itft’f mu I 

». I JiW\s ■srr'Tft^ aiTJT \ 

«I >1^^ I 

» I V3f ’FWl « ^t?tCff? fe3( «ifi? \ 

* I Jil^^ 's I 

11 « Mr^ »ii? I 

p 

It 1 Ji?<:5!i ^taFt« "ft® I 

a I ^aififS «H!5rts?. 1 

4 

'i • i E«l!I'^Fi ®H"t «^nf I 

s' 

1 £3^1 f3bT3 « f6fV^»ll I 

t re.»I13 ^f33ts jSItif t 

l« l ^T31tilT3 «CT3t^C(S3®t^ I 

S8 I '8 ^U1C«f3 353313 « 3? I 

“Ifff 3333H33 5*lT3W r335^ »H I 
a* I HE? 31 -^4*1 £3^ ^l£3 '5t3 31^13 « 335 f33t3 t 
•ai I 3^!¥1« ^1^ I 


V 
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^ WlTftl I '»'^"5K<?t* I • D. a Cfl?5l • DC^<^- 
1 SrttC3ftlW I '' «'St^ I * C«f%flf>iS111 
)) Omi « ?^ 5 ' '* 

s* 3F« «in^ 1 ' **' 


fveni c»f*nw ?flw5iwi 





fSiPtni ’sPratfe ?cS <«rsw « 
^ ■> 

Pf ww ♦<4re* w snt. f«Fi ^rtj-w»it*r 

i 

,5l>ra 

t»^ finfw aw ^al fnw •4^ 

fi[:i 4ftP5C5 ^Tfl *rfr5 ^ifV- 

flW ^ tit? famit ^*iw? ?T?i fHftPF'5 vincvi f?f«a 

» 

^i3Wct? ^<a*trfl1tv <4^*1 ?*»t^T? 

*ifi*r8 CT tit? ftw ftd? fral srt ?FfiCT'« siw n 

« wt? tit? fsnw ?1 ?l?t? Pw? wif??t? 4tt I 
tit? ?t?t ft pF ^?t^ ?t? «it? ftw w ?«J 
w ftsK mK *rtttw? TOwiS «»« nfts? ?f^?l?wt 
it^iw 1 



(^) fill's. S 14 ^ ^SCT?! *I«J ^T-dfJ S|lt, 

i?tsi 'SI**IC?9 "if'll’l? bc*1 I ( «( ) ^f¥J 

*ITC& ^FC-Jt^ 3lTa, FStt^ 

’«rir<^l?I ?Fl9^t^ fk^i ^1$ j f^r^g !H<tl 

einifit Ffgtc? S ®^^I5 I f ) ^■!i*i'I 

I S f<D'C'?fi ^KIJ «.W 

pl^t^ ? ^Ti’l£'t<l 'BCHTSi^l I 

*M1»TCs1 Ts-W*! C'T 'stWfl 

’'(HolW ^?i»l £,^15 <^|!fIC5j; r.,<f3 c’lCifi 

i>T»^*l 5»r-^t'5 >(5;'<l I c*tF 5Sfc?t 

ii<*fr5 i^BTCb ) C51 <ITF1 

J 

^ f^!>l^, llJJJ ^1'tf'?' >a® MCM SIC*(! C^tsi 
^tCTF i^£’$ *‘T£4 *11 I wn*l^^ 

ri- « f 

<iP-l1 ?F<1 *nt^ I PJ5IV?>t<(ip(*l « 

»i^iti »i’«^tCT ^isi^tF tpta ffai «tf^ 

eT»iJil 3iii^ »al tfcatflfJt 1 5f 

^ 1*11 ®??t»i, c’f^ '?fai Tifea juMa 

^far>: ^illtc»i c*it ^t^it fa5i*s.w i|f'6«’ra ^l^ii afsfat 

atSi-s ntta 1 ^f«. Pisjra^ JisiFMtaTTa 

«i*r=?i El*i ^’1 «ia^T5a ^St^ra 

* 

CISC'S *nci I ^ Ji3« nf^ 

^1?l r^sipsa si»rtrt?^wi «^t9 ^ni^al ’i«’!ii ^ 1 

H5J<.-'a'((^»/flMa *tc5 *ira5a «;ensii 

-N ^ 

fJWtaii, « C«^ lf^ 4ff^ ^ Sti 





g|i"J <5 Ifs* fats'® 

■StlCB ®t5tEV t 

'(1>S fox “tl^ aC5, fF-5 (iiiPiSurc 

lifftTfnc'i ) ’1T%'i W< ‘<Pmj 

’IKI ■tf®’?! '^i’l *CtiIl 'PCJ I Ws"®® Pf^® 

p * ^ 

■ir«r ’(<ii ’in I 5ttfa»i' "ifrc#? 

■nfB'C® "S'!! ^1? I 'St^atcai «^f® ^ll, 

ii-s ssc? i^iTi ^rt® I 

nsiit a?nE< “(Ost ®r5i«^ '^<?i »^'.'S 

b-g* ( «,it“r lur’diiie ) S1<IT »ltT, 'Sl^tlt^ai, 'S|si&IIW5M 

2i ^r® sjtita ®Ni»; t^Tt^«■B sft^ 5?fli 'tts c®a^ 

CTlSC'i'l StCftl "tf® 'Kftta ®r<£91 

%sml 5 ’ifr ill® I 

'‘lf%* ( Eui^r^j ) :—^^1 -( i ) cntciS- 

C**lti.§H 53 }t 5 ^ »*tf^ { poteutui wKTgy ):—^*3 

■s^tlsifst^s CT *1?®*? ®t?tw (;*tfc^ii;3it9\_ ^*i1 ^ i 

( Kinetic fnergy ):—nf® 

Bifii® »(f^^ feira ®t5t£^ sifs ’1*11 5« I 

• ‘if®, St^rN® (^%), 

» 

it "ir^K nts^ ^t? I ifw, ns(i—tftiw? 

yi? I5?5ft I ?1*|JI ^fawfl 5ir® *lttf 51? ^ ?|»l 

’a*(t9ata Ct^ "If^ ’I'R ^fspra f!l£®?l 

stKT srj, ®«{s( ta^ BCap fStf?® 'tf®', «c?t*ts! 
^Tw, ^fwias «tf® kb i 



( Cheiuical energy ) ;— 

?(?, ^ ■I’^fS ’ifv't'® *5 I f*^ 

aifwrts im a ■if^’t '*t<¥l -^Ts^i ^15 'S's '"IB 

« ^nut'll CT ’^'5 ^fiT^CS stci <*1? alT^C'S 1%^ 
«^t"I * 13 I 

^3T5i, I^*rf5i' ca^ii 5*17"? i a^tt^'S 

•aw® '»5i 315CT *rtc3 I *5iPia *rr®c» ctw- 

»3f« ^ISlf?^ 'nf«'5 ’"^5T;f5 ^n?*i^ am m sii \ ■a^rai 

«t^ ^fst's 5*rpi iit>?T5f^5 a*fw ^ta 

af?;«t3 5? I c^*? ®«Ta af«c^ ^ita ifaws 3«tc5T 

a%c5 nf?a3 5>5i 5f3, cat atfiia« af»w 'st?*iic^ 
*^35 atetc<jj Ja^Tfw «i5Wi :isil at^cti. arsi am i 
»*tt^SE®a :—C53C5t^^Sf, S3*pf, cbVi 

fra ^faates^ ca nf^c^ «^'3 ai ^i 'vfara 
atal 513 *il ^a^Ta *??? ^la^ia al^cs 

afii*r® ^a1 5ltt^ atta ai ‘ fsK^feBt ^51 
*9uz «i« '"TaiTi afaa^ atr? atca i irs caai ata 
ca, a?ti Ra?Ta ■!f'a>c^ «i9 Ra^ta afa«ps ^faata csil 
^a 1 ata, ^la^B^a Ji"j< 's'sSt afB* aT-eai ata Jti t aa*> 
ftata mai «ip«aiti 'f'^a ^a^l «t9 aa « TH3f sirfara Ble 
*tica, caitiJa iaa "ifVa stM aa *ti i ®*{caw ?tf« RS’Pta 
Ra^sa ‘ afflaiw^i i ajl^^i.’aca’^ « ^rratcea acas, 

fa^^.CT'S •sj'53 al aS '^fai® ^ital ala ai, f^as t*Ta aafa^f^a 
f'jtfaa^a attic's atai ata i l%aam ^ftis ama ca <tp*m 



wt*t ^ c’PPJ 

’itf^rel i >i’ir<^r^ fasi«iC4 "[{aa#*! ’fftat lit^rrcR 
•srfx^ « ^’•a ^Tc^i ^si et^Ta^t aia isa^ 

fasicsa r-sfa? ’il'sfe* *i«Jl 

an ai %9rti(a 3Ki(i -siRa'i s 'iiT’if^ta aial ’4<Ta*it*! ’if^rs 
♦fal’s ^al art I *9| aas^i «ia’8l 'I’fj a^faw lafl 

art R «trtiwa fas(i* a«n^«i »iia' an'stfa 

*rtrt?-s 'siati i?r5 -^rtai faan 

qiar, tda* tfit atai '^aili ’ifaaf^^i “w; 

^rt avra^"? aaaTrt •ci^jt.i'S^ f<f«a 4rti *i*Mrt5? 

^fini atc^ 1 

fa^ta-'etTja 's.gfviRa awj fana ®a^ aiaa j 

iala art*>rt, fafsa t<aa « f^a f«a a'Piw atcucs 

aa •« ?'^ ^tcat lataaw^a 

«ar« >ii»(»i «aH aiaaiiaa acaj ■afa’iN's aSatw i 

•s^’afs) a5?ta <rfa^ ai Btf'r® ^facs a^w 
ia^if^a" *1%? «ia’i''a i «!ic»ii’!i ^siitat? ai9, *itai 

6T»nla« at9, aft Ji«5rt aw) fafsa arti aai^aia 
•sTca nRrt *!t2itatfl ^9, aifs pt-nTtaia atg^ catwa fefa<.at 

aftart 3fS, ra^*<^ arttaa (naSi -aart a?ia *?tl %®aKe i 

'iTaia aw a:a a^^ fta at^a «irtai caftc's ^rta ca 
fa^ipsa arti «ilcai aas aata aaatai *rta^ aScas *iRa i 
<iT?ta1 faaa aiiftr® §^:ja ^aila’CT «iTrti 

afirtt fawa aic^ a®?a avaia aa ^ata faffe^wa faaa 


( Ma^not and ) 

C^1J? C»ik «I?f^ 

'«*) ^'tfKt^ "5'f^'' ’’t®' S Ho 

'S'lwc^ ^icq I c®i^c!sa *ih( 

53 3f<31 P'5 'a'3^ ?3 I 

( Natural Majjnet. ) :—?5‘ 

p^'s n^«3!Tii 5pifS^, ^^prs, ^fa« ssr^^ 

ofift<f I l5ta 3P(T3rfl3s ( Fe.^ O 4 ). ?5tE^ C^itWii p^- 

«5[ { Mrtgntitic Oxide of iroii. ) 4P1 I HfJI31- 

sittsiC33 3Tl^ CTftsi CtfC*r ort83t ^f^3i ??Tf^ 

“itIl’tWfl* ^r"!® 1 '5T51 5^^ 5III'»lti(u (Magnet) 3s«ITf6 5?3R? t 
Pl^ll >11113(3 §13 fesrfl<t33 «?t 
^51 3rreit^ ^f®i3i ?^tc3i "‘’ftf^ittisi” 31 ’‘cmscgt^" 

( lioad-stone ) C3^'a«3 3l1 I (rsa—1>) '31^^- 

53 ^ ( (?it5^4 3? ).. 

fin' <fl? p3 'SlN’f- 

fea-^ •nfii5itc*t 1tS31 3T5 =1, t5TE33 

33 5(1 ^ ^ltff%C15S f3t13 ^f33t 1^3? 33 

3r»(3l §5lt33 3T31T3 r3M3 fi 33 id I 

Magnet ) :—'5'ft3‘ 

3H5tC33 na 

(^5(3t^ Tf33l ^iS3 SlWI- 

«n« p3C31 ??jni I 4(-3inst 3143 

to ( ) (Bur Magnet), 1311*^5 ( fP-® } (Horse' 


^fejs; ( Artificial 



f64—< 




1 


Siloe magnet)* SI'S ( —8 ) (Ring magnet) *r| 

JIS (f65-t) (Magnetic Ncedlc)5^1l1 9Jic^ t 




fBat-n 



(ii^(5«fr?i ifcas 8n^?Bi 

( fra—ss ) 5TW1 

C?l» 

lEl'S!!! S’*? ^T§1$91 

(fe5—*») ( Needle 


Compass ) n^*F1 ^Tt^F O I 

(1 roper ties of a Magiiot) ;—(^> <i|»f5 

C»ll5^cf ?1R51 <ag? Ceit?g*f 

'ITCB eiTf?W «ITW (fsar—b-) t 

?n:'i ‘flt 

5*C5l* tifl 

ftai—► C5f5 tr&K*tC!l^ 

Rct *1T'8«1 CT gfc^a Ci^ SflTOI ^rffiT?>Itst 

C*ICTC^B sR«ni WlCf 

^ftPT? ’»:'iji >i^iww «iftiT, ’i'f)i(c»ra f*rcT "larnfl 




c^tw’f ?f»ira elf'll ^1111 m I (feis—») ^^1 «'^*rR 

c^ fvf 

'WM f *1^' 

c*i<n 1 iir 

ftai—S C*I1P ^1 CTl®! (I’olc) 

^»i I |fc?3? 'fraul CT? 'iTW, r^, 

'la'i'S ^fflOT'S ’■^st^tu '(ca^i c*t^9t*nes 

^?li! cw pl (Iei—> •) I oi^^cnii a'licv 

•puf'if'e" M ■‘sf^*!* 

(P P flfai—) « c*i^tira 
•g'?«-Mr<pi 111 
fees CTUlJftW 

'lfiRt*l nffS*! 'it«1 CH'IIIT 
I I^C'M CVTS|« ^1*1 

ntm m^fis ’‘.’st^'ii %tt!it»T 

pi?^ « W5't1 H«(Jt > 

9iTOi'it^ ’iiiSl aa^rpw- 

^%t*i I 

al Tera «Tcn OT'fTJt f^tts islw 5^^ ^'i 

gswfl 5iiiiw?i 1? 5^5 aaw: CTira fJivtJ >i^«icwi 

isiPw nn ci^ew^n ^%l '[t? I 5^^ ^*ra 
»nrl«^i*i ell'll ^ ^tirtc? i 

(«!) stW«rfPi ^ («flpiti?al) tif^ 

i?ljwie^ ^nthl PfOT ^ wpi ifwa fe'tfl '(fftrt:*i nt«il 





fta— 





Hi n m £vj;f 

’pftH j cij^i 5rfs ci § 51 :^ cw ’sfc^ 

w^TtSw It -^at^st f«r«ai 
f m c»si, ’^ttn n 

feu—ftx—^a (?11Stftf5 CT 'SllTst 

c*!^ r*pt'5l5fS •Rats Cl? fisf? ’sfsst ^ta 1 
ct CT^iB '^ra^s ^sfifra> fiffiisj Tja^ra »’a, 

"^’Sa-WSai^ti^-C’fV ( Noith-Seekiujj Pole ) ac^, ?PiW 

®Bp1'5 *51119 CT5F {Noith Pole) Itq ( Cl Cl+fB sf^'lffC* 

WflSl «ia?R '5t5T£V "iff»t‘‘t'^lWTt?l-C’I?‘ { South 

Sci km'' P(Je ) at aSpej ( South Polo ) acq i 

ffr^aata «9 ^■sa-ci'ftiF *N'* fa'ii *iTi at atm ■atatai 
fsf^'s aa 1 


(rtjsiijiii of Pole) 

caa '5t»taa ?tc5 fVg I's'safSrt^ acai (fstj t8)fa>^5t£*nai t 



r1? 


I 





i Action of Polcij on enoh 
othi r):— ottoK •ai’^sc^ Piwn 
fbia—>8 ^ca « ci?«f*L ^ca” i 

’ars} aiss atBf?c4%] m'sia arsi 


?*iTtt®i ^*1 ^ 35 -a^*?! ftat siSai **(1^11 ^aftta 1 ’t^saa ^ta 

niafs pfc^a £1? jjtBa f^^jg ^dp, 

5^ a?ca ta ^sfS artraic* i afva 

catn ifafa'c ^faw ^ alta ca cpj 
•cafaa arta« 15 a t ffeii te, va, ta, ta f^atai 





^tea 'sia'sl 

^isl fbtTT *iis!aiiH r?t7re i 

f^?pKI 

(Liw uf Ma^u<.‘tic ftnrt') : — 

a®n *l?tr9, c^^- 

•dirpc^ ^tsttfia JTcm «a 
sti »a ?»i »(tfa!ra i 

<4? ?I*ia ’ifasif*! fvJT 

fes—fta-sb- i ^i®n 

( Ijivorsi' S(]ii!ire L:iw ) :— 
a»i u'ta'wa 'sfsi^'f c aia>(lwa 

fasi” i 

re’ll aifflai cfif»it»i? ta* NaaBl c^^i mai <h i ^Taa 
«ii^l& OT-^ca: I5v atf’ral -jfif '®r*fii cw* fN«*t al fj 3*i 

t«jtftr ata '4I51 'ns^ ^j's'taaT^ s? c^i ai 

i 

RCT"i*i ‘m ant®:*! fia*i Pa?i‘' 6|c< i f5? 

i 

«i»i? CTspfta c'sai fte*i ai f^-s*! t^iifir 

ai fee’ll ^I'lias^ii 
fi’«'iai fa 9*1 ^’silfif e?tai ^aft 
fl?t cwa:a3 cstasa '9‘i¥t»ia i 

-"ata m aiaaiwa faa’T, ^lafa 
^H*\ af? <a^fB caiK'? c’lt'c^a 
fsa—is cvts ^ssita ^i^ m ^tai »lt»i 

ca^fta 3ia« (3tt»'i’pfBa »pra fa^f^ *nr»iia 

^fallal nRjca i «a^isi afa ca^fStw k«i, ai pj'Q'i 







L 

t£»^ *1^ ^1 CTHS’lS^ I'^nft 

( 4 TT r’ ) ir c^^Sl.? fw 

lFt?T5^+ C^H tij^^TC^T 

(4), cnt^^n-f ( tV ) 

t^nf*? 1 ^T?:— 

^T^l ^C^, ^ ^ X ^ - :> ^ ^ J^,h- 

i®^5^ C®T^ C'C>'®T ( Ur.it pule Streiiglili ) ;-“*'^tl5 

»I51J1 *15(1^ ci:?’£v **^*F 5(fif 53nrtai 

^£*1 ’1?*^*CSF Wt!f^*| !I1 fsic^»t «FCJ ‘fl’f’F 

CtJP 5|C*^ r CT?!* C-saii^ <4^? ^F91 59 ■^13*1 * 

ffit *i*.®l?^t5t X *^’'=i ?? '9 ^^5r5( = 

• '1 

H, XB. 

■ ™^—^ *11^ *i^ ^ta I 



( Detenuination of th^ 




Position of Pole ) 

w ftfes feias ■si'jWs^ci ^*1^ 

^f5t*I Cf'fl a gw{5 fif^ 

’fw I lilt ^tc^ 

^firni '«l^^ I ^5?rf? C*BF?'Q '-^ ^ISisr^t 

5tr3 5^c»? fffw «>itfa'5 ivfitsi « tiw 

'515Tt g^r-Fa CTiF i 


C Eftrtli’s MagnetisLu ) ;—C'r^ *(i? 

C^W git^FW ^1 ^iSTt^l f^Cei ^51 I 

'®t«TS ’PTfl'l ^1Cfi, (HV 5’?^ 

■^413 fqc'^’i'i e c’iiP3 '*?t=F^n” 

w? ftfts «?391^CJl >t31 ^3 I ^r4ft3 
>ii3i*1 CT^l ^*■13 CS^’IPl'P C3^1Ca3 ffTCV ^33* ^ICe, 

^^9lWT (fluffs 'Bj»l3f6 ^[«TFl « ^TFlPf3 <il^f«^3 C'WST’tS? 
^*f3f«rt3S3 C’l^^T’I 33 «lC*r>Pl *lfsft^ I ‘flt Cl^ST’l^f^ «it3 



fR’FS I *4? 
g 3 V ‘« 3 i*rS 1 t 3 'ei 3 t^'® C 3 
i?FtCIf3 =T33I^ « siSIS«tf3f^t 

an cft 3 ^C 3 ( 

fil^3 OTF '5-C#*rt'93 
*lf*B*t **t C^t*t 3ft3) t3l 

3.^ ftli* »W® 3t3tC^ I 


f6i5—3i 533533 fWIT P3if3«. g3333 

«S N ^31013 PW3«f^l 533 3tfl '5-CTiPfC'»3 *lt3^ >3** 




CTt’f 5lt?, 'St’I CT ^trs 

CT, 6^ CT*l '•W ^?f8 g^’F ^1t? I 

si^i:—^1 c'l. ^sPl^rs g^ip «(it( i 

<jM^j Bw^W -fla iw Cl >^11 it^tets cirtli^ 5« ^i^li 

fin t ^«3T! ci«tln c«i\wi p(T ttf^ra itis n. ^t*i cjufta amti 
gTFT =1* 5^11 il* I c?^ 1^:3 *iin i 

■^iil wWfiSJfs cir>ti cl c«»iW5 31C1 aitfifs fiisicit 
13 51» f 1 30! ( ^351*, '5-5133 P^P^tT mu 

ami £35« ?tca »Itc3 I . 

^ C®f^C»?F=J»T ( Dectiiiiitioii):— 

BIC?? JllFSTl^ '^'31 ^-»raT5^t*t SlRllI ®1C^ 

TtfVtSI »ts?t5a ^t5 §313 itPiSt^fl S’fts 

t Meridinn ) l^f C^TI 3t3 l -fll C3m f33T«[ C3M it 

C®fiFCTn5l t t3l |3W3 §33 
CJ|^ Itt3tt33 OlHIa CT f3C3. 

C^n 33 '3‘fl3l 33 I 

im ;—>«* *tf^3 3f^t5| 
3^3 C3 g?t^3 S'53 C>i? 
3TC50t33 ^t33 *IPWl>fW ^**313 t 
f33T5t. ^tC33 §13 3E3 

'«l'^t®. r3{®3 f3fe3 I 

(Lines of equal docliofttion and linos of 

no dediB»tio».)-tl 3^3 rtW3 31W 5^13 Itlftcaj aft 

ftSl *rtlW 3*1 '3^ eWl'StlE^ 33l33W CWl 31 




JjDG) I c? c^iHi (i?f 

cn\ ^ m^=T (Ajjunie lino) | 

g|r!J^^^fV itriFitipij of deoUDationJ^ft^tm^ W53F^, 

W^^^( E"grmdica] Cljan^^o)—cW f^f^S ^lc=l ^ Ti’* 
ra*\i stcs HK^ I ^iffK c^fsi^ li-: Wsfli 

"^T^l ¥?C^ 'S'^Fj ^r^iSl pPl^t-Ttl tfent TO ' 

fii^a pT^fTT niaj nta 1 

31i^5^a ^1?:r?C=P itC4 ?iH5T 

CW'S'ltC^Tr^?f CS^ffl =TfT3p!^ ^f'&SiiJ^C^ 5 itL^ 

s£l!I^ <'554ftC’P <&|pf’^ ^Rfatr^st, * 1^-i* 

^iprnr^ ii^< '^la q[5c^ s 

ft'fan \ 



1 f^SW 

1 


■ 


i 



ft 

j in is ’l 

* 


.feJS 

h J 

;; ft 


b ® i 


n 


! '' 

1 

!■ 

t * 

• ^yve 


• n 

&' *' flf 

ib-av 

:nb ^ 0 * 

H- 


^ t 

>a ^ 


1 . ' 1* 

^•ti eg 



i 

ri* 

t tr 1 ^ 

=i» '“■ 

r 4 H 

1 trtv ] 



ii" 

1 

it „ 


X ii' 

m 

ivy* 

51 *' 


■ 

i 

P* 

( 

* 


?K»fay f4nmia1 clms^c) :— 


^wia r?^ *!ft?tt^ nHi^rta ^5 ^ ^rfij- 

ntos^ (Vflrnal oqainoxjKmu ^q? Jiq^rcn^l fl Jiq^ 

(Suminor soJaatitcs) ^t{ ^ ®t^iT -pfj 

**&aj <(tc^ i 






5« 

brft* (Mty otiftp^^e) ^^Ej ^is ^f[wi 

«f?f¥ ftt=Tfl m*fr ^ wiai nftw*i nfimtiT i 

CW «lfC^ icj 11& ^41 

n^JT» *J9^ ’?tfTt^!^ 'IW JI$ ^1C¥ I 

(Irra^njlar cUan^^e) ;-^gftgf ^ifi- 

ifll ’S ec^ifc^ ^5^1 (M'lfiiiotie ^\ntm) 

v.^ flt?f^ spH Tif^^ nnfi, « ^rsf^p-c^ftr^ij 

(tturorn) (.[?^!?t ^1? f 

“^1 fl JFjicliTioinettjr) i — 

rA'‘tnouriiicaUttili'COpo) | 

^r^t=5 *\icit I t^VJ% h'^tm 

Tsi^t-T firsts 

^a^Hcia t:^^piTC<s? 1S^ 

fttfl {^ ) ir 

N .s 

I 'H^s *tt1l1^ 7tr’1®,ipt 

stairs r*si® "itffi B 

«r]c5 { H 

»IH?U S*Bl pfi*1 >1? ^5 1 V 

sjmSi 5if^« ji^jB «r^«t«^ 

(Vernior) iltSfiJ ^T*! ¥a»l 

^fasi 5rt*ti t r «(*(} «f^5tw^ 

ftw' ■^« ^Hfl ^sl't’fMi CT**ra? ^ta « 

5t?t ?lt» ^-Jt^rtTICTl >1^ ^«*t5 t»l<l 5(MI ^tS I L L ^5t73I I 
ft?W '*t‘tt^ (Mathoii of mMuturiDg Heatiostiou);—(>) a^nia: 

jpW’fftfl "JlttS? ’It*t S fl ?i(W5 (Spirit toTol) L« JrtftCTT tsScT 
? ’Plt«ift»l <1115 I 




(flj I 1^ CTfliTu 

WT 4ftpi? ^ii I ^<i=r ^i^ntc^ U^'^ ^jTfflE flr^iTt^ %v^ 

6^ f^ti ff?fl I 

{*) cnl9^1J N '« if mdj c^Tt 

r^m 


^T-i^tfe ( D]p HT litciiintion ) V — 


^i*(iisi fffTi 'sn?i«iTf^ 'eit^ t?a asf«>ri 


'8tM<i *;«ij fam 'siT«(’«R ^>1^ liTfli 




« »i6^iBa cifxi m 
«^>t'5! 7 fsttT»«nr»i^ Jifti 
f-Tf C^in '^C!l ) >i)t «t*IC¥ 
^vn I (ftsa—^e) 

H\ gat^a f*<a PUP ’«ii'5i 
«<tia ®'afl at af^*(fiTCT a'sSi 
c^t«t ^'5Ri aa 

CT«ii ata ca faafi’i? sra 

•r^f^K ( t^T3 nfipif fa^pi 
• *(«i<t«. «? 

aJWCH a • * (^■'fiR <frei)l 

®53 WVfifOTtn 53C^3 
£3!? faafifCT «(Tc^ « aPrn 
atifEi ?»l **ra «tTc» i 
£?? 


fta—%• jaCTi 31 ^3Sif^ 

f-ifea ^iCT ®fl9t3w 4ii3n faafaw »•*, Rfaww 

3^31 f(fr*tt33p ifaMPt S'lafaw »•' 33 ^1313« fst* 
*cu3t;t 3^5 1 

M 



r®fl MCI C?»=J rc«9 59 'StfT'il 9*19*! ifll CT, 
, ’ ’fSt'II’? g9ts59 


'% 


'\’ri 


7 

1 


fpai—5*1 


9f>l91 f®9 f®acWW 
^*19 f^f^a a’^lnia 9«i 
5 sal ^5Tal Pir^a f?9s 


’B(9ei9*i ^ta 1 ^fi ‘iiaif5 g’Jta's erraf^c^ ?e- gvc^a Ra* 

;^n>»!: f^aic*! *tfaar^*3 aa ^151 «f*ii!:ifil lan attca i 

t 

■ 

»ra-^qafe < ciU^ (Linen of eijual dip and linen of no dip};— 

ea »r5ei «t*!9 ataft:-? oral aiai atwa 

■ 

¥5n ( Iflr>clinic 

line) I c^f 

BlftsT (Aclinic lin*) ^1 

(MAgnotic Equator) ic«l I 

• t 

(Tiriation of dip):— , . 

faatcn aa aiaaraT^ *rtiti3fa nTaa^ at5 1 Pra atpi^a arataa 

a^ta ^fatra ’ttat ata ;— 


l%nii 


a<tda 


i 

^1" 

tm' 







i 







9\' 





)tF‘f « 




• 9"' 



SV^*' 


/ 

a'l 


* 9 "' 

■ 

tfi'" 

}trte 


/ '1 

1 

1 ^ ft- a’il 

; 

1 

1^ 

ac 


svii 


8aa' 


bii* 

. 1 ' 

Sb^"' 











It fe n ’ll (Dip or Inclination Compasa) 

ftra flWirt® 

Jia s.|5tt?. I t!R5 (1) H >11*15 
f'5pii«ii1*i f^qa 59, 

^il ^ircsa c®’lttta %»ra 

(».) -1)^ 5c5a Si5 (93- 

r?i ^151 T’q!:* ’qti'Silflq ■«*18 

cftfe 'aifts I 

(■») V >^*15 tl®! qJiRCi 
59 at5t? alai 'qwOs ^M1 *• i 
(*). Ji? 5c9a t*ca 

itq X S iS*|S 55T-’!!K 

*l?t 5isa ^1^1 ®cq i 

Teen—(O 1.9^15 iiat?a (emS ^m) i 
(*) M « M' ^StS g « g' '»na9l i 

4 * 

(Mtilhod of Moafluriiif^ diR :-*(i) «^^5: 
H V I ^ 

's *fitf *jini s mm m \ 

{^] m H a?Srsin 

I At V nmt^ 

51^ I ,il| BJTV ^91t=? ^151 41$ 

^tCTt r^’S'a* 

li:3J ^n?! ^b15 1 

JK^ ^Ksniflfl "St®! I 

(«) ^ e^nrsTfl ^ c^a ftil oittfl 'c^tV 








I cflnii c^ v q- cft*i to[ i 

c*it^i ^^9 c^ c^<i ifR® w "sr^tt I *5^ c^ii 
^rt^tt^j cw^l » 

"O '®T^»Tfe :-'^t’<^ ’I'll 

5^9Ti:^ « f^f^aadfc"! fsa f®« f^ai^i >« 'si^af^ 59 i fan 
^Tr^T^ta ClfC19 f?9T»f « -atf^ 9?*i :— 



1 

■ 

■ 

1 


1 

Tt 


tf 



1 

! •* 


T. 

1 

■ 

J 



b-* 


1* 




C»IW ((sgs)) 

1 


*f 



9- . 

s 


f ** 

■ 1'- 
1 

t 



i*' 


% 

9J19tT19 (ls>S» ) 

’3^' 

^ V 

d*' 

•t' 

i It" s"' 

$ 


’^”^-.“1" ® ^T5t^ (Miij;iie- 

i.ic force ami iti^ coiuinnwuts):—c^T*t ’?tW 

^Tifi’ii ^fii9i > ’^ita trf'i^a 59» 

^*! c^l? fif^ \ 'i)? 'sai^ ■ii"K< 

9c»i I si-^< 

^t'5l (fit st fift’a «T^ 

9t9, ^i-Jisiraiit*! «t^f5 
5^9" 51tWJl«?l--5W 
5lt91 919 fl ^t^l isf^lfs 

'^WI^ftCT C^eiltai 
fBi?—9ir Cf9 t9lt '®19a^9 

^T9*I I lil^R 9ft ^5F-9^ 99 ‘I’ «fl9- t9T9[ 

®t?t ‘H’a 'V’(fsai—9b-) 99, 




IT -> I cos. j, 's V = I Sin. i I (ill 

r<f5 f^, ^15«1 

C*I^F ^'■.^ 195? ^"S ‘«I’'t’ illf^ra "Ittc^’ ■si'ilH It'S 

WlFStRC*H! fw^s 5-SHI S1I5, ^*1 'llf&CTE W’f 

ts^? 'slftiF I JltiilBU 

W»T»ls^Cf « ^T?I1 JliKfll 

«»il’ ?1 '!l'ttjJ1Tf=ESi;JUls (Isii-tlyiiauiic lino ) I 

•Ttf^C^-3 { Mfirincr’.s Cnmpass ) 

Ji\'’5''S S’lU tftsjji'fil 4lW( 4cs: i 's?!!!?! 

a ’7I5-J??’F ffi^ »l^l 's^’ITfT^ 

’»>« ‘!l''Si? f«(j|t?! 

w fif^r 

■n^^jfiisf (Isp T»?v 

<a^{B «a^ (fB3f-a,) | 

f<®T!I?sf?l (<:tfitn *1T'S51 ?Itg ;—. 



■^t :wl c«wiFttit n, k, .s . Vf Etfa Efi! 

« .,f^, f,, r.f4^ „, 

iMt n<l Eff^,( ^1-5,;^ ^rsra 

(Jl N « K ■.«? i,t,i ztViTF n,E, c»i5[ E « S 



S.E, CfSt b « w 1 ®T^U^S,W ^ 

\V « N N^W ^al fEf^^s ?i I tuf 

■tr ¥U-i; I ^1 -sif® ftf^l 

1^® cwcT I'bft ^jm *^5 a-rti 

aiWUH N^B, S,E, S^W. « N,W M ftr? «Hti 

I Mc^r i^l?r n, e n ftcv *it5, ^smt^ 

N,\K, cqljJ E f*fl^ E,N,E ®T:q N.E. 

s >e w fsfi^ sfl i ciw >£t 

i<»fB ’fliS I lii® 

:a^T5 \ fGr^i tinfl (TJ 

C?^t^W3 T5ft^5 cq^ ?1^13 (q^ N '6 

N.N.E ^ v.n^ *Tr5C5T iN '®t^3 N,E « N-S,E ^1 B.N* 

E Jifl N E C^P ^?t$C3 ^ 3t^tfl1 N,E,S| W dj^ 

PTftPfC^iiT TOJ CT ftciF ‘^r.^ ^(ICf b 

diV ^iF 115 ^Tj ^«l— 

» 

N « N.N.E ^«!l? C«1 N.b.S ttt3| fif?® ?* 

N.B, « E,N.B * ." N,E.b.E . . , 

E«B.S.E , .E.bS i, . . 

■SW «W.S.W , . fi.W.b.W , , . 

N.W. -g W,N.W . „ N.W.kW , , , 

sratwn iws Hi^rTCT nt:T 

* 

^sB Jisswi ata-s 5i( ggcT ♦tr*!® ^5T»r*i Psitii 

j|«t?t?t <It?1 't(W I ’»i f5:3i ^tfJII «l’lt511*lt511 ^t5l 1^3 S:?5tCf I 

*pil? $15I91® 'Jlt«f, 5tT?t<t 5f«in 

J!?!! *lKtC3 flK® •ttfvc® ♦ttw 3*ffW ’Ih® J^SIliJI «?(CT't- 

WCT ^;iti? <(frE t «rtif ^*l¥t« ff|^»i (Cimbsl) ?crr I |?t W3W1 

’tfss^ 5 ^® ii®3 i Ji? r»Ef*i<ii ’5:u cefts fsuflflW i5t«\(fwi—*i)i 








^*r; ‘^t ’I? ?*! f?» ffi'^s ?tr5 »tTC9, wi ; 



fta- 





ltw.nns 


QiniilU 


(^) Gt^tV 11^=( 

^f?rt »?— 

v^{ 

5s^? a 'sit^ 

'3tta *Aati ^^=fl^wi- 
circular error) I 

f%rs^ ^b" 

pf^ ^rpl^ wr 
I 

^ (>) ^t^ll^- 

^lal ^'Gl- 
?^T ^la^i cei)5^s ^^-r- 

'afsi 

(Quii(lTa.ntttl error) 

I ?f 1 ^rat=® ftc5i 

^3j?t^F^f%C^ ^1 

=TB^ C5tV" 
^1 5^^ 1 

llH C^t^tlt 

^fatsi CB ^^5?! 

TTt^i (Cargo errorj 
I 

+ 

(e) s»15|. 

am c*t?^ c>^ a ^t*i ?* 
3tfltT Cffl! -alts (Mesl- 
ing «rror) IW i ^<f1 if 
vfira l^tfi j^^-7161 
IS* fs!« ft51 •Its 
<9^ 5^* IW ^ I 


ft;?—«> 































^<9 


Astatic Needle )—jysn 
‘S^i’i (2inrt5(5? ^ RsfSi's ^ l 

si’ll P? m’ll '>il*l.W8^ >llts|W%’{ Astatic 
Magnet) l |?tE^ 53 ct ^?T3 

fffl? ^|^C3>g qJI qflfTHCT 5R ^ I 3H1 t— 

«» Jfms '5lE5| 55, ^5 ^»t5 

is’f^ ^113 ifq *!*( 



f^—ot 


iRlJlTtl f^lTlI^ f^£V 5lt5, 

«(f9 \f35l 5#C3 Hi, CT t¥tH 
arse's 5^C5 | 
‘CHlf^f^’ *iPPP 



fBOS-’M 


«13«|’ gSH* '*l’3'5 I 

CHT^fqfl ‘ii|>! IlfSv cq^t?' ( l^nir ) 
5cq *1 l5tP5 >a^l6 

£!( ^13183 §*17 T’q 





5?, ^,'S7lt §®t77 Tsq fHfq'3 7^71 
hS ni7 I '*1*17 <^1=5 SI^K 
«3«J 5JC!3 qtC3 I 7‘Tr^ofq 

»a7i*P8TC7 ssit^ti T*?! <7^ 

5T71CII7 *l7"stni7 CH?9fq 


«lt£^ 47t '8t?tlW7 H5J1 CTWaPl *17 *1*ftH 77 1 





^ (Induction ) :—‘gvcT* 

*ltffl«0 ct\c^ 3 g?^'5'«tlfat’P gc*l’ I ’iff 

cst^iii >I15 (i) C»vt?f5 

«ff5 ^fac® >1^*1 ?l(f^»<), (0 

_ __sral »ifl’Fl ’pfat*! 

«it^^*i« ?tt's crf^c® 


*tt«a1 attca « c«it«a « 


fsai—«t 



f&ai—dll 



CTa*a 'st^l 

faT^t^ CT?f'a '8 CnlS CTT 

?|c5 cs[a^ 

«ttti a«, {fea^ii) uj^t 

CT 'fl* *iwRra 

alal 'la c»i1r 

(iia^ t£i? c®i^9 '®«>*Riaw 

c^'tc5,<ii^'5TR *ia *ia 
c»i^R *iiR (ft^ «^)i 
#tp at 4i^f^ a^arat 
fitf'^3 sttcaa ^iWT 
^t*R ^faai ‘'laH 


ala « atftca ^ ntfr® aa, (fsaj—«►) i 















(Attraction is due to 
Induction):—ac’ii? aRs «rt^l£<i?i £5^ "TORsf" i 
rrerf^'? CUV 'gcw »fvtf^'5 f<»t?f5 c*iv iret^v c>nFi 

fsj’lflV CWlCflfl C’lWW 

piwit 51J| ^£*1^1 I '*TTV^*l *lfll»lfvv ) 

'S ‘S =?l^5«1 (Pei- 

mnneiit nnd temporavy inngiict and Retaintivity):— 

SiMJ liVtR's %1 fv=5 { soft-iron ) 

?rt1I >891 ipf^v *l«ir^’5 PIV VS^I 

<!itc» «W*i SP19 «itcv I l&t9!a s’fl 

VitVl ( retaiutivity ) ^ ^IVI-VTSl 

5(1? qt? ?f*ic5t| ^ I ‘«a^ ^vn-^scsl 1^c*i? ^♦tv 

fil«3 Vt? »fl3t ptV3 ( V'St *iT?t^3 ) 815^51 

( glass hardened tungsten steel) i 


a 


li 


n m 


*i’*A 


{ Harmful induction ) :—5?fB 

* 

|9CV? C^VP? 3tnt3l vf3t*T .SJtVIV 

CSIV P^t'S |T:V3 faitf'J CKV '9f*l3 

?«tt!VW ft’lH'S <?fV ^^lf^ 5?C? *'<' F s| 

(ffei-os) 1 9V3Tt tsivafpra c'sv 
vfrHrt ^I^C'S ^tfv:3 8 VlCT E?V- 
"W CPl^tP ’ifi'IV P^ I <1, 

ITtr Plf=[V3 

1 

»iVt3S) 3CP1 I fvi rsuj—8 • 

ctivwcv iflv^ fttv ?Tr'(?i ^1»n V3i m? «|i(i 4fcvtv 

c*iv vial >retw ^iv gtcvv fvvv cwvtvv vtPi. 


fsa— 


N 


sj-**' 


N 


Tjjr 





«tare>( C5RP »rerf^ s.) t ^!it; 

(TS^ ^«|JJ8 ^fill's *llEfl fli 1 TSEill N -S S ^3t 

'■itfijii <av~. 11« H CT? I 

(TETiP ^■59, ( Pole- 

Piece, keeper or armature J t—?ti’5 
iJHJ fwtl ms? g^ip ^tn?l lilU I r<F^ tfff 

*11 g^ti ( MJIR ) 

sun fm TIB ^t5i ct^ tfiJj m i <i^s® g«^fl ffi-Ji'® 
C^^W’IP Sfeiltsfl C®it5’t'9 ttill spfsut ^1«t1 I 

'Stitts 'Sllcih ’pfsi’lta 5IT£^ !ll I <il5S*l 

C5^?l'9 (pole piece) (keeper) "aitM} JfiCJtaV 


(armature ) sic*l j Wg-g^t^? £^*1(5 g^fB 

5lf5 'SfFtw?! 



ftti—8t 



ftaf—8^ 


^fsc® ^5 (f?s-8i.) 1 
’ g^^ ?^£*1 %TStl1Ci!5PW 
^*151 6W I 

.gs^-apc35^ '55Ti^57T=T 

(Tlicory of magnetism ) :— 

(i) usit-rf^^ «CT=3;SitfT- 
( Molecular theory ) !■■- 

»raT|1^«r»! fail* 
ua 7a g^i ( *iT*iu*f 


c»5lrt g^ii ^ sn il?*i <at ct, ■»iS nfl*i 

•awtwwl itM sitBilil 8ITH CT is 



f^flw •IK^. ^1 S «¥ f^l^t'S f^CT 



«s 

'OB giCT. - aEcsj r s r arj s a g 

[<B) CjfiC^it^CiSDf ^J 6 C& 

OT <© Cl^Cfa^B: Q& C© CD 
™C3&C3!&qtn3l»3 )C&iCCtG!E>0 

fciy.oaq::^ < j'j 

f&a—s* 

*(1651 51^M I 


fipRlil '(if^n <a5; 

I C 5 fi(C^ C 5 t 5 ?'« 1 ^ 
SJIW CT^ C1551t5J c>lt 
tuq; ^tc5 \ 5*11 

t|5tl5 CT >55! (TJ? 5^5s 

55 sfl I '51515 <ii| C5. 

■*<9 *15515 'SI5'«?t5, ^5tt C5 
C^it^ ^ICSlt <lf«« ^<)1 

51 C ^5 Cft^— St) < 2 iC$l^ 
'53 55W5 t*i551W 5tfB 

1 -9 5(1511,151 5fi^ «51t^ I 


■/ (5) 2^Ppf^^ ( Elootricul thcoiy ) 

^llJIt’lStfl ^15S 5)1511 «5'3 5t51t? I '31515 

H^1551^t «Jil5!l5^ ’Si!}^ ^"*15 f'151 ^^V1C5 ta5ir5'« 

m 

^ilt’f C5, diV <«3 «515 ’ifsll'® ^*(t35 <®5Tt5? f^*lll^ I 

^'551! «f5t^ C5^ 

55 

5f*!5l i®!?! 5tftE5 
55 al I 

5?1t9| wiSJ'Sf'l <t5i*reK5' 
fti5—81* 1 55 C5 «5t5- 

’«r»l *15 fRlT *i5H5l»l 5ftl'a lilE^ I «515«k 




«(^Tt¥? ft? 'WtW?! ®!ifl ?fil?R ftc?? ^*(? f!l®^ 
?ta I ^ft S C*I?? ft? ?tt’3 C<i^1 *lt5 'SW 

#1^1 <?ift[? '^c? ■^ftt^C5,«lH ^ft Nc>i?? 

ft? ^?f3 'I?! ??1 ^lU 'Sf^l '5t5T5 ftn^T® ftt? 

^1 ^ftt'SES I N 8 S fttM ?rsc:^5 I 
<21 ?f|'’ »fti ?fttei ifl ftE"t9 «ts« 

I ?si1 ’»ttsift? 4(^TC5? *|i|f ?ll3i-J|^T? 1 


( Mrtgiietisa,tion ) 


I 

f S? ?I9l 


I 




1 

f-g??? ?I91 


^fl? ti4 •^«t? ’M'1 "»!4 



(Single touch) -n^iS cwftt? cfeftii'S "ftfi® ?fili1 

>*♦15 jitTtt iktIS «?:♦ ^ fflV?* 
fwi ^Pisl >*? ?t? ?tc« W 

p 

a1» *t^i? 5tftii1 ^tlra 
>*^ >*?*t* '*?’( alw ^ftsl 
^IfC? WifiSt? *5^51* 


(|a;_jv «tt9 ^(^1 a»n «1cf etftra *^Pt i 


wW* > 11 ? Ptrts ®*ni ??? ■*?*t £?cw 

■*«?;? c*i^ ■'K ?ta ?»(1fl ftnfl? pi? ' 



'J'lT (Separate touch );—cftftws §*U "tlfts crftc5ll 

CTfIfl ’(’lUll (,*l’tR?l 
Snsr ftsi ^fwi 5^ atttss ftw 

’J^tT 7f«| S^fiisl a||*1 utlc* 

; *ltil nittST CWHt^Cl 
%|e*I CT^MSt^ 'l|»"nc'n* its ^fful 
rs:?—9> T?t?t9 CBitt59 ^fiivn 

Ctftt* 9tC9 I 4T (^ci9 S*u -3*1 *ftnl t^-'l^ISC* 

-9*1 ^fiire I iliaW cii 9 *^ cuBtifjc* 9 *^ C3* 

11 15(9 BRI 95 I 99*1 *r«1 gl* «9t5 95t 9*1Cla 

£5 £9* «-aiiec* £15 'll Tea awa f?l3t® £9* 9?t9 1 

Sbs **T"( { Duub[c Touoli } J-— 
£6f9£*5 Sl5 ^tffS ClUSa £5 
c*R TlC9 5liS 5^95 ftift* £9*95 
9*9£1 991991 aRlffPlCI! *(9* 51* 
*nifl CSlHStH 519 f?91 iRst 9*9t9 
>9* -It* 1975, H9tC5 "TW 

«!* I9i* 9?aici 919*«*- StRra 

I 1C9 £»i^9?l:* 5=51^91 s-^l nrt 9t9*** 9?*1 *f9C*I? C9ll9^ 

591 * Ifal® 9?C9 I 9t99t9 £91 Clt^Sla 9*5 «(tt5 9*5 £99* 99*1 995 
lie* I C9 19* £9 «tt« lit* £95 «It£* fan’ll £9* ** ^9 I 

' aiaj— 51* *at'i 5i*t9*£* ®ia iRt* flw f* £ 4 «* iftia 

P 

95C9 3Rt Iftl* I 911—fa^ia IIH aR* 51 * ( EleotfO-moBOet) 
9 RIIII g1* *a £1 999 5^9 *l9f9l iRwt 959te9 £»fi9r* g** £9*9 

@11 99l «S l *19 £9t9t* £*91 £5f9C19 @19 ItfirS 91 *fa9t S5fS g9E*9 
falila £9*9C51 @19 Itris *rsci ^* *99 *191 "£5 mi 95 i 1 915 I 2t9 

W) 9t9l *^9I £1 ce’tt59 « lltS Cl *1 £9* 5RI 95£9 £9? MtlSl £99 
£9*1 £9*9 5*19 1lf93 I 

T^1 ( By earth's induetiwi): —'31*® 







ftc«i ^ c*it? nfit't^ ?9 1 '®iCT^ *151? c*iSi 

’>TtH I 

(N. li.) IltltCTt^l «(ff35 ^“St^aT^rs 
^15^ 5^^aTai ^ 5*1 fafn fS^ 

litai’H c’last^aa 

5^'-^a cwaca Jia, 

fs3i—f > mca wsi’i^caa t^^aTa >«■<?- 

'i:a i<iai| isa*^ a^faal ^if^al weal aa alaTcs 

«r« ata wa'aa toi «itfl a?a1 »it«Tca ^wcaa 
«c*it sa ^aiai j;®:* 

^a I ^^f^^iawa ^a '5Tt%v al fasia. stata a^c® ^Piai 

»iaala T-ft ate®! '*('S^a-pt’pa cna^t^iaa siai 

H 

"^faai aiPft® aa « a®^*i cat^r '«iKa'6ia ««a] sii aia 



Salt? ta?ag ate® >iaTH aa (f^—*8) \ ^ 

. .SfaR® BTfa ■st?Ta ^v-^af^ia ?tai h^if®? 
5at?a ai f-j^taa ^’s^t'sa atai asia^ 1 atal c*i^caa 

«is *iaii^af5i *iiaiT ®ita af*?® aa « >i5q'3 ai «ifa?nn 



ft®—*a 

ntft® aa 1 fapata siaa 


N-ca? <s?ftt? fifftni ata 
« »ia? ai S-ct? 

ftt? f^ftai ata 1 lat 
?l<fj 5af?i^t gat?a ca? « 
c*i^Ra «i5 *iaat? ca?«fiia 
awi ^i?aa « ftt'a*!*! alai 
c*itac? «itt® at 








sitfflW ^"»[il i??l « C*ll *l«Sf 

^f??l tJtip 51191^1 Hitt'S I TIt^<tT9 

5lt^ CW ^iSt fcq C^9 <fit9t« CW119 '^tSt'S 

-si1 »1K5|, ^t9l ’itt*! '<1^ Cl ^TCBTI 9t« 

«!Ta, 5tf9?l p!t*R 1 

, 'f^py^ (£J^5 (Magiietisa- 

tion by Electric currejit):—<3^15 

(Insulated ) ^1:53 ’aiS? < Coil) *tti(l ^51- 



5c?[ 5«1 c»i^«tc^0 gstv ^fa*!® *fl (fs^—€«) i 

. (st cm «att5a 

c«C9a %na, ■afSa 
« £«i1c?a «ff^9 


Wmi 

i*l' 

f65—<a 

fs!®g gsH ^fl ’tea a«U i 

'51^1 fsRjt'® '®iH^ •dc^ I lilt c®i)i5a 5? 

ftegsg <0 5^6 'cgtfi'5^tcgg'‘8Bfgfii4 

fgsictglft'® g'lfiit *rarlgi cfasl ?? \ 
^ifSsigw "sta >flgi*i®tcg 95T=i«’’ttev 
CT ^»tg 3gl5 

riR9 «'fj*Ri?tC3 ♦I'Sta 
ftw (fg^T^ 5t9i:ii g>rgt»i) 
ca^itg 1 gac^g x'fCTfl 

f^c^g t^'oa ^ta i fagjra 

fB5—1« aatt^g ^ ^Rit®t ctr^l^a 

eg cg^g eg 9ca*iif5c^ «tgiK9 gf?a ♦tfet# f^taf 



fBiS—*8 


!1 

q 

& 

--IIO-3 

.» r. -' 

M ; i 1 



'^'5131 S (?!^ « Cl ^FCtsifS;^ St^t? '®t^l3 
rtC’F *|C^ '!'?T 31 NCV? "Si ?tCiI I f^f^S !a?U 23 

g?tT 5 ftH «S 5 l 5?51 : — 

( Laws of- 

Electro-Magij&t);— 

fEGf—4^» 

C® 5 ( C^C'^a 'SI^S'I {%) 

'siS3i'T lii? fH3*r *a^s 

C^T^ ^t*IC‘(3t3 *'Tt»3 
{*) g'SfW? C'S^i C*itCf 3 

Atc^ss f^^a lica i ^»ii i-sta^i 
c^itcaa c^«f t? 

f5i—ei ^caia *!f?® ^aa^aje *ife a^fll ata, 'stiaia 

afi(« ^’Ftia csaf-^a ca*?t 5 a ^ 1 , 
«tata a,* atcal «if»ja!Tt"i gaTar ntas 
atcas—aff «ai£aa c'sw 1 

I 

(a) g^wa c's? sf5a 'atiaa- 

’ifi1t<a ^»ia ai ^ata ajlcaa ^aa Ri«a- 

ffea—‘v area ai I 

*^t•^ { Destruction of Magnetism );— 

(i) aia) (v) cat^t owa atal (a) ^ga^atal, aai— 

«tc!ft*i gai»a aRt^i ^iaa*i^T?t CT¥£^ fRci atal 

at* ai ■acacn aPf ^5a '•it.aa»iTi?l cw'jf Rta atai 

ala I <st '«iTf^a caspa fa*i?l'$ c^;? ?a 

'I’ftal gaa csa ffa ai atta aa i 









•^"»(ii iTtta ( 

('») c»itrr? 'ss ^fa:*!-" 

(e) C^l5^t*I— 

■^wi lEffeota of Mi^giietinatioii) :— 
(j) C«l\lS ^1 *Tt 3 lta atf^l t 

lilt '«'S)w ) *t'^'f 'SKa ^firws <at ifai 

Jifc^ia aira ®t*i I 5tc*l CT*i*l ’f^a w?, 

^icq wasn *tl, S?ta qt? jn^i 

Tw I '^T5*i 'fl.t ca qjt«rqa fSv c^w^ni 

qt*. ^si»iKq3a tiiaRc^a aifJi ■qqafirwa ajtai aac’ian 
^ (*i^*, c5!iFaa >3^ 55^ ailc*i fV« i 
a>iw (iit 3^^.an>53rq fitw qf^rs aa afqai g^cwa 

« 5*1^1 ^CT I 

{<) iw'T'iaaq « gaf qiiia g^?q«iic< 16^ f5^ qat i%a i 

.(«) aaiq c^af'8 5F® *iH w, 's^q 

\ a!?t« q?3W 49 c'l »icq g99 qfffC<9 

<*(5 affia ^C9i 99*1 aa i 

. (flj g9^«9q aap iffl cntw 4^9t9 ceil i 

^sq-C^P^r) -S ( Magnetic lines of 

-force and Field of force ) ;—^5T-C^^lj[Liiics of force) 

^39*® OT, cq^9c^ 91 qta't'i « ^sain cww 

^191 »3l 91 9q cai^* C^tqa '«*l 

9‘1»I9 « ’®t4TCiI9 9I99Ttsi9 9t^9 f9«*I 1 •3 f99t9a f^g 

4 

a^u*! t'rqftat? afam q« 9 i 49 '9^:991* iii^a 

«—f9 



«ee- 

a'«tl? §*n»lfs ^ flC¥ isi^i 

a? ?«!C3^i 'sf^ra ^£'«ft»i^^ '9*1 '■(intn sfafTs 

■affli *lt’IS’9 ^?I1 53 I ^51«Stf9 t^f 

J|^) «U5 r^5»l 'STfl *lf5^^l'5il 

»tW^ 515£« tTitei al5i*f 113*.1 ^fsil Hitt'S 51 1 

5e5RlT5Tl \ Fitld of force ):—BltlfirE^ tlllCT 

•m 

'*l*fl<s IsiCl^n ^1C? ^T5TPf I a? 

<fiiTcSfi aiw)^ ^1CT5 feng { raai*ii'>f ) 

rsi«a ^15's iS awa ftfi* 1^1:1^111 iTai aa 1 
ciB'^ a^ica^it^fn aa aaFta^i, awa df 

geiig^n •’’n^faii” itai l^ffS 511 aenufit’® 1*1^ '9*iaa 

wicain aal n (^)Hial aft's ganaa •^'sta 

^ c^^fitai C51& ataia csJl ^ta 5 (a) ?5tiii 
ucg t ca^ ftftts mca ) 1 

555 51 Cl N-aa* i»ica^a « S-cif feamg 

4 

?sait sT5tr^»ica> 
'^ftw (f53( 
«»-*••) 5tci I 

=3l1'©fl { ?’ieW due .to 

isolated poles ) !'— 

ciB^ gsica^nai *(5"»tati' im. statai ciw 

ci^ ales—CIS ates icsa jri'sTca 

*if?ci I if? '^Itaa ilal I'.w’fta fii* 

lai in ST51 ate?! «a N 11 fSS 



fE 3 (—•!» ftiH—■«*. 



S CT? fjlpifi t CTH'J N-C*I«* i!S|3tt? 

M, ca f5t® ^5’tT'SfW C!l^ ^SE'S fsilf'9 
F^tal ^f®C'«C6 \ ^13 S-CT»tV Sift'S*! 331 *3 

3ft31 *>• fwai 3*l[3«nsft 03*1 CTffCT 

ftft^S 3tr!CF I 

CST?)5^ ^5f1C^str1 :—?*1 051^3 c«c«3 ^*13 

^14 I 

laas^^ .^sgsj© 

=3pf%i?ii aiai sa i '»i'®^3 * 3 ^ 13 ft m c^t»3 

<a»fB 31131^ { > CT{*&F55T« ) WWW? C3ES 

^3X3 313, ^5tfl 3^*1 CIC3^ ^ C<1t*IC3S3 ^C*I5 

aft ft*?;, CTff 3J33TW ft'?, ^tt3 aft ^if 

aftft'S '21*13 ^*13 M 3*1 3?C3 I =?’23T^ «tr» 3'if afilft^S 
^C*13 33J fif?l M 3*v«l13i ftl C*IT«I^I53 ^E*13 

33=5 3<{ nfa3t*l 4 r ( 4 T r* ^13*1 r - ^ ), ^'3'il3 

Csm^fBs ^38 '5tei3 33) ftXTl '3«^I^ CT)F3 4 if M 

3t?0^ 331331 f3'?'5 3^E^I5 I 

{») ^33131 3313313 3^311 r.^as-'.’S^aa '»I31«3:— 

.®3t3 <a313 3t3Tt5 C3, M C2t^3 C3)f3 33X3313 313|1 4 ir M, 

?'5'3t? 3*113313 *R3)1 C33*r5Wf3 «5*ltr!5 33 ' '^'5^113 t3!13 

«33T3l 5 3*!t33I3 3t3l1 CT3>t«C5f3 *»1J3IE^ 3tC3 I 

C 3 ) 31*13131 3*lC33t3 *P3lj 3133l£:!3 ft313 :— 

33l 31^^ C33 «9^I6 3^ M £3X3)3 C3? 

3?C^S D ^3a 3*1 C3313 flft® 33:'#13 ^r3«1 33M 3tsitf I 

■- 

Isle'S '^35313 ^ftps 3tE3 C33 ^*lfB D 3II3ft C*I1»'.E33 



I C^^fBfl >I3|« 

^910^13 JR’in 4 T M « c^il^ffBa 'SW^ f^^f% 4 ir D *, 
«ii| 4 ir M wa^ll 4 T D ® $*n Jiijsrc^ 

♦if^c'sc? I D *[f?f5ra 

V-r! *ir'5c^ts I '«'S'«a w«tl at^t? 

4 TT U 

Cl asica'ita ^itani «?an « aiaaw ac^a i 

a»\ta^ta «i*ia ‘sa'fB ( Flus) Jia^ 

*if^ n>iwi^Ta*l ait ’iRN's 'stfta *i<ii fiat a^icaaM 
‘!ft^*l-P5itftSt' (Flux deiiuityj at ‘aacaai-aTOf aw t 
<sit»^a, faca'aa fl a^tafaaTa «(ifi^. fasa ait f^iacaa 
59taa fat%a spat a§ca i (i) c»ita'«caiFa :— 
jaa atcai aifaw.—cawf cnla gaa 'sa^ s»t aacaata 
‘aajii' (Medium) a»icaaiai aata an fan aata facia 
aiaj *tta at,—cal 'aftann aacaai ipica atai at ailara 

«t3 calcaa aai faai atlata fafa^ lata 
faw Itfrst 'atca ■aac ca? alcas 

I 

c%a ’if^'5 aaicanat^a awiea^ai^l ca» 
«c»it«fl acaj *®iTalc*ia ^tai i 

(0 fai(fl^ catpacaa 'aTal'i laalS 
Ns iiiajB S caa* atc^ «tai alc^t N 
cat? aira oaifa'® a^fijaRa aacaai 

%|fll cafata ca faaci S cnp 
lai ^Tpiiaa afs^a t '®t«ai ^T«ts a%a (ft® -4a) i 

ia| N taa a|t^ S caw« af^« a^icaat'sfaa acstBa^tta^fl 

a 

ca^awii acaj analwa atsi i cacaij aa c^’tcaa 




CT'iPCS 

^1^^=) f4yi^4 f^SJnv^lft 6? I 

^55i»( SIWI fsc’?*l*l :~»lf«f 5115 *4^? C’l^w 

91851 515, ^r?! 5|C9| »a^f5 CSI1F* ^T^fiTC^s 

«2IiIT«1 5itC«i vi|8r^t<F RlS^H OTfStf <a^T« 

5?C5 C5Ce^ 5Ei:iI«tia1 ^C5, 

«a? fijCi^fl 5SlCll*fl«fq fvfasi flfCi? 5Tfra ^t5} *5« 1 

fS^ W?5i*) C^I^fiSs 59tt 3518^5 i?WI 5HiR1 <fl'4il 
ffft^ 'Slir'ia 1.15131 C>I3'f63 ^9|£3’51 ^91 

«?5l f5'n3^® tlf«9j 5rt£l 3T5I 5$C3 ( fe^—89 ) I fij^l 

3eiC3*il51 <13"^t93 fi1I9|(^?|*|. £5^, 

JislstPI ^lS13t '«i»(9i*t 

«»3 '3911351 5T41C1 '^ir^lt'® 

’Ttf^ill!:® ai, <815131 %¥t85 f5*l9l3 

f»C» ci^ii 3iftit3 ii)5t 

f63B-83 'art*l<(1 ^teifif^K^ ^ l^*(lll flE^ 

cJlPiSl 9t?51 5T?£3 8 iHtSC*! f*lCWW3 S3 ^Isj’flCT 3H «f%3 ) 

'5l«il5 f^W1t«l3 3135 fitV 4tf33l 51891 39K3llT«fil3 

<;>iT8l £5511 f3^ C6it3 ?af 3*iR!’rr3 Jit^jis 

8l^®tT£3 59, « <85 35* 39lCf^3 *C.^I C539t59 C1C»9 ®*I3 

« lT5lPr3 5H«ftCi|3 3d3 S^3 f^3 3C3 1 fCIS 

fq5SIHf<t1?t 59 I 

g53 311313 ftil— (s) <a3f5 "tlft'S ^C«5'18 
<53fB f^3t9l1§ { Card board ) 3tfk9l 1T51£1 C5V^3 553fC3 








cST^I iitfill»l c»it«5? '©fSl ?nc5^t5 
'si5!rt?f e? I 'jrr^w 



»il?fi'1'5lT!I nf^'JS ftra *11ts 
*11—^^ ^*1 'fl'5 <3^*1 

i?t5 f^ac^U^fl *lf*i'a 

cfet=»1 3llf3t*l 

f 


ftaj—*iB 



fea—'isa 

^it^n mu iiw 


®i?5i ’It'? I 'ilat’i cHte- 
if^i giraj9 fba 
41*^ 1 «s Tsca 

N ci\v §39 fiicv 
■ 'aiii^ I <1* iBta 
f9*lsl3 C*i9= Bf’P'S 9f91tS S 
b*if5i5 «i5«n t^iJ 'Sat 

^if^'s ^irnte I 

afttriwt^ wi vflpi 
c^tri i*ini«ttgf*i fT9c»f 

.saR wa* ?*ca 

ai^a ^iiT ftai 

mwn «lc* *5rt»l *lf!Bat» I f»3 


^ it f^*ffla cams ( pole pitfte ) <H1 (5, aW 5tw 









fw —*1 ftas—ot' ’Ti^re n e^'iT 

♦Mlif ♦rt?t»i ^simut^fsi ^ 1 ^ sw fill sit illlst si^Klt ^1 «(fit^K"l iH? 
B^if* *nfrc<i? ^i(r ftsi <itii i «t?ts ^tsi -si? « nnifl Sytai wfi^ 

^lii 1 *in,9®iilt »ifasttii »ilm nt.’siifl 'inti’fi siiifril nutsi 

ntB ci^sifl ^»jw '^rsT ■nfimtin "Itlca *itts i 5 ^* 

*3? fltiT »Itllf 5 lJifM^ 6 t (Pormeihility);—^ 'C^BI W*I I 

- P** ^‘*1 {Magnetic screening) :— 

I J i ^rst ^^ntsf s»«i 

vi!Vs-~^S^?i?r' ^ 1 fl ?itcej C’*I« 5 ^^ C*^ ^ 'SIMS'S 

f55—US "8ic^ g^)? ?19J sji 5^^ S11 I 

’afei « C’it^^Itt *ICTa S|« 

%i rfcfil ■«i‘ia ci?«fCT nt^Ki 'am 9tcs ^ffkii ^T5:?3 finf® 
'?'95l‘ ^.iw ^51W*« ffi (Im ^ 1 

n * 8 *?t® *riiT I 

,',''i'?**l. fstai 6 '^it fl 

I ~ M- - I VCT* > ^l^mt=l ^isi^tr? wiw 

\^X:- - s^'n*fl< ’Httf j|« 

' 'v i' ^ 

'jj ' '''^ »^t?c'5 

"'**^ rt»i« ^»wi 

\ 


fra —101 




A.*. 




8 




iBli—1« 


« *h 

c^J 1W!15I 

*tc^ t 

•sut^ a 

«its •it^r^B <;!- 

cj5L5 =ii I ^*iia’fl«fii aft- 

csit lOsra •(Ri ^itwi 
ftai'flll 1 fH*5»l B csf^T 1 

(0 'atisiat C'itsga 

’itfU’t! rtt’fi 5’i"i‘-^t9ti‘ 

CPthSlf^ t 

C»ft|g5 

■ 5ir4l^ «iT9 <£,'^ 

a'lr^ Tt6*g^T'4 

*II?TC^II Vi I 

nfs^ ?lf^i 

’5!6-^"<1W^ ®»t3 

fts»6 ^»IltC'! ^5- 

fif^ • 

* 

•it^l ^fsW I 

Vt WW? **(3 






?tt^ «it '?£PB 

^•H'ot’i taviB fena <iitv « ^’la c^a^t^ifBa ijia 
s^t^c^a ®‘ia cnT^ifi aral fef^® silt’s ?|£a i '*i|®Tca 
^■<*rf*if5ca« <a^| tiisfl ’^faai *iattal (Sja a»itaa(i 
aitra ^{ta i (nl asitaaiwa “sh <5 g^c?a aw t 

n^ta «J'«’® ^caasfS aiwa feai cwsal ?|si i 

'S - " — 4| fS3I»rfl Ifira (Wal 

—- fasEa^ 

: z— (r^ ^ 5’^ '*' *'f''"'' 

^ astcaai'srst aifs 

wm ^waa«f 
wm maaifl aa^ts 

♦>' iw* v^ «« 

* *- 

fsi?-18 

4 

caai ai?raw « H res 
' I ^ ^frc^B ;oj 'st^«rq 

t¥t=T win n¥c^c? 

i i \ n J 1 V n I '<r<T^ 

fsOE—1« bWl «f*T3 b^- 

*1 # 

f^i a( ifsi atsi ?lil aT|p«^ i >at ^t««r«ita 'aafallst 

(Null poiot) acei ( '« fttat ‘sffiicvtCT*' caT fafti s^awa at^j aft? 
a|si I 5? »mt N «», ?isat? s»# «w alt® asi«'?i Pi^® altacs 
^at mtai s CTiT. ^lalw a*iHai«f»i f^fa® a|5®n i 




(Opposite polarity is ereated at 
the mnr ctid l>y Induction) - 

5iR St9*t .gST ’IIC'SI 51'»n ’SC^ C'f’lt ^19 

ceftc^S )tH! f^51 ?H?C'5 <ltf5fC9 I 49^ C%^9 

iflV C’t^^tsi ftfll cevli59 nwi i2JE^*t ^f9C9 '<S 

0*19^1^1 fft9l fi(^5 55S1 I 

5i?ir5«fT9 *5rc9 fS* ana 99 1 Ssrra C9 c“r9^5t 

5tC5 fijif 9 stC'SC? '3tfl' N-cajf « C9 C*t9 

h 

«i«r ftrit ^*ic9«ii «fc9*[ ^Rii^ce ^T*i S-c5i[9* I <a9i? qfff 

N-cwii fa^:§ «tic» 9tt*i N-csiff 

C%*9 ^919 9C1f dat^n wfflB; 

'sI< 4K C*l95St'Slf5 S<*1?9*3H9 9tC9 'fl'lt 999^ C^9 

fijS! fa'sJ’S ?ltst C“(9®l?j® N^CSi¥9 319 ??C9 I 

'fcfK® 'ifH® spates, N«S 

C91F, >JS9t 

519) C*I9» I lilt 

K 

'SITS« C99t *19 

*19 ^151W9 

f5i5—1*> §*(9 *IW9S5 *!««(■'« <at *reT9CT9 

'5|3?1 r^ac*! ap*P9S *^91 919 I ««t9 I 

9^5. el'll alB*! *5151? «** C*l1tf9 95tf9^ gS’fC'Ri 





I I af-ii '^*fa cq^iq 

f^i^'a qm f pt^Fa N c^s-t^ er^ai 

« cqt<a «Kaq ^faaia sus qtcq i 

c»)c5 aqw'^ta q*-«iii I c^t? qc’i'sK «i<^t«- 
cqVsa 5ICH q'5tas« I taa fS* !it qf5*ifc*i =fx « i 

( Intenisity 

tisatioji) ^*Fa CTfl*v>ia ai^la ca?*c'5<f i <rff 

I 

E^c^a CTffcs* M 'S ?Fia !i m ^lai e^cq i±iTq^i 

I - “7 c*^F?C'0a 'stq i\ *ifafq« aa) i 

( Iiitcimity nf field ):—CT gav aiW 

caa* aiPtcq 'stara '®qa aq ( > 'Et^q ) *Ei5 

'ta'^ c^i^a ?taii acq i gsat aicsia H ami a)'®‘ aa f 

is^*® M cecaa caa>t<F A c^csis aic^i ad’ia a^al ala ^tal * 

¥»:q <4? caa'a M. x H aq qfsw i ■ 

^=!P5(SijSt«i ^5qt 'S S?‘S?^'S5^^ { Magnetising 

for e and Magiietisntion );— 
fqait? ca isqfS gaf-F 'smia araattq 
ar'^i '4M I fsra 

q*i5 qsista atisfi >3^18 fq^q aqw aftatcf i fq^q 

«g^q qai’^, tarn ami g^aatism c^iq qfaa^q a®ta qi i 

fqgn ^jpifs w fast ca caqf’Qrq ai^cit? fq^q aif*- 
am ^ ftai ailrafsq, aai^; gaa-aTsii q**'c# fq'5« 
aifa am i fq^afif f^^sqlBca 'naq q?Tt?tqaai am «i!^' Sftii 
if ?ll^ ^Tl if c®itc?3 




( ft®—) t c?itc?ir ^•(J 

«a5« '^1^1%' ^6 ^5 iflfl? c*i^ 'st’i^cK ««iti?t 

^1 ?«c^ 'Sfti 

?St'5E5, '$*f1’!l CJHF ^5 I 

tfl^fTCT c’iSt ^I ?1 s CTa* 

ft®—lb- g wSt StfsiftESf ^151 N Cliff 

■ta 

I jf»i ?r§ff c? (<i®'t siw istf® c*iffa c^® M, 

18T*1 ^C«1 gW5 4 T M ca^ N cuff >?«u« (•ii’Itw 
^t^) ft^'5 5^1 S cuffP* ^iftcvscff '$i>ii ^tc® c'J'^r5a >i*fi ftai 
N c^iffc® ffffac®!:? i aicwa caifJal^s c*il«9 

w ftal 91 SI c^’s 1 r« '^?- 

ff^caa ft9!T9' 99 a, Tf?1 C^itwa 99i-ft9l 9EC5J9 a H 

9SH;9«(1 9t9C^t5 lilt C9^tsf^ C^ftlff 9t^t'«[.5 4 ir M 
tsf^l'S ltftC®C5 I 9fw 9lftff9 ffta*l fff| =1 <(1Cff, 

«191 9^51 C%99 5iS(J ft?l C*ll& J» n+4 TT M 9*1C9^'I 9ttC®C^ t 
^9l9. 5JW1 a H 99|Ca^ ?T!*J C!f^ Uia^ ®t9l C^tC?9 'i99^9tCH-9 
^ttfff:® « 4 w M ^aica^iit c^t9® srtw g^ff cilj i 

t5TW9 =IC<fi a H Cffca^itl' 91 ‘eitisi 95t’iw6lt- 

C9f*l»l* ( Lilies of tnagnetiaation )'9aH+47rMcff ‘W19*1 
C9«ft' 9l •*it|^-H¥-t'5lffJ|Jl’ { Lines of luiiuction ) 
'sJI19|£nf5ff ( Magnetic flux ) 9t*1 I JFlf CJ19 ‘(?5^* 

f>(l5’ 91 'si'ii'v C9ff*ic^9 <tf5 ®ffff 9^ pt^fisa ii»rr ftai 

9® £991 99 ‘Jfl^il-CS^fttS’ (Flux density ) 9Csi, 

B 9t9l ^16® W,«PSiii9 B—-= H + 4ir -- 

A tl 



t 



B — H 

■5«, :-B - H+^ I 1 - -v- t 

C^S®1 '« e(T««1-'5=lT^a^ ( Permoability 

Mul Sns cptibility):— ‘*I*|)9|* «ft915 >1^ C9*<i-^®1 ?S 

'St*!? ( I'll WU t'^THU ) 

’T«ll'*t ^^C®l ’^1^1? ’«‘t C?^ *? ?=!? C fl?*t 

( puTmeability ) ?C«t \ ~ ist '531^"[ ?T?I 

2l5ftf*i^ 55 « Jf»t Af <il9t 5?, 'sn^K -^1^" n ' 

Jiff'S ^*liIT1l'®1?1? ’t'S 9*1 55 'StfK^ Kt**l- 

¥ 

^ttil^I (Susceptibility) I $5) -=- 513 I slifir'f'S 


53 9 ^s| K 5131 55, 5lK-i| fflSiqf'if'® 

tl 

-»i5%«fq qt*?! 5H,— 

RH + 4 ■*■ M 


(> ) B = 
(«) I- 


u 

B-H 

4 TT 


(O B-H-4»I 
B 


■(•.) K= L 


{e) M= 


(«) M‘ 


H 


O) K- 


4 TT 


qqjtt ^tw ’IW 3T^ %f6'» B’cs H « 4 T i (ii^ 5^ 
^tlg 'St5t5 «t?t9f*t Sll^ ; 4Ti'l B « K 

q5C3t W\ 315 1 




( DemiigrietisiiiK effect of thct 
■ — - - --_ pole#) ;—fea C»s^5t>«i 

^fscsi, ^ fear 

-■' c*!? I ^r«r c^i^j 

fez - ift I N ^ c*vl:5<i *iwj » 

6?is^5 ^^111 '^^r’1'5 'H5!5ra ^^1 ^5, 'oisi 

1^1 ’!115F^*| « fsfCl'*I1 R«B5l1 ^?1 ?!C®1 *(1831 

C3 «*1 CT3*?3 "^51 filf^tl « ^IfiS 

53 I n ’I?! C 3 ^ 11*1 I 

-Bi^il? 16 % f3?5lt63*1C^ =11 '".ifit^l *1«W a H + 

4 IT M ■ait't‘3'1 »5I 3tC3 I r3»3)153<1C5 5^t?l 



^931^ 3ifilC^ etW C^itsfB C3 §513 C'f^Sl^^B 

f^35I f3=B ^5^C3, 4^l1tR 33**1 C^lfllB*! 

3^31 ^«l1*f**l *11§, C*53®!IiT3[ ,ti)^ IIIH3? 3f3t^ *1131 313 C3 

J 1 ^f<st = aH + 4 If M I 


I Magnetmtlon curve )l—C^W 
g35 31C«H iflwfiS C'ltBC’f 3Tf3C»l C»il5f5 g3C3* *lf«*l^ 331 
3t3f)Kl^3 *lf5‘5 CJiVISa gV»l^3 fSCSIS srai ai3'-^T5IC9 fsift- 
3'4 C3 C^’il 313 *31311^ C^lf^fiSs 

<31*11 3CS1 1 g3^!53^ C3-31 Rf^S «l*fTB CsftC^fl *1CT RHJB, 

151 Ir • feoi 3?t3 I >1^ fea «t13 S C*fVc® *fT«3l 

313 <3 3l3I-a31 H 333 *19 3^C® «43 3C3I ai*3"K 
3 lf 5 C® *3tC*3 ^33 C’ifw ( ^oft iron ) ilW3:i B 


''«(f5 gi® 3l(?C3 37.3, *in * 3lC® 3CTI ( B) ai3- 




JilH ( B ) •ITC^ I 

«IT ^19 l?r?n? ( Cilst iron ) CR^fl 5 tTJ H 

«|sif«f ?lf «£3 <!ilt<|r E 




mmmmmmM^m^ 


iMHmB p p^mmmmmm 

imtmmmm 
mmmmmW 


trjmm 



■ JMiHsB ■■ 


mm-^ 

_^ TOr, 

nsr SU I* 



?r«ij wa »'.^tc'l*»1 

»iH H <im« 

mil ;iwi B 05?- 

« ^leT^ 

*ft5 11 dSTfl 

30 /f 3 » vtT' V* I '?l5»I @£5i?l (Hiird 

ftai—ir 8wel) c^tra c««ti ci 

H IS^ 4}'AST '*?^'l'Rt p 'Al? *t^ ^*151^ « *J18 H 118 

^S*tnr$ 5? I fe® ct^Ji ’iitC3£? a <4? Cfl^sf*) 

p 

»15S1 C?l«t1 SJR C*ta«l^5i-3ri /If JJ^3[ jpffl 

!tt5, H«aii S’la C4ti{ ♦iftjn*! «jTa« 

^RlSl »i^tc‘fsf1 ^f<l^ '«*1'5 ^Tt»l « »(« «fl£^ ^KT« 

CifAtl^ I CaSl’P’T®! ^1 ^13'« 

fSl'Ss ’FCH '3=flClO ’53^ ^«f<r, 5T«tIP8^,'StJ^ 

«*^8? *?f«CT SiHAf C8{»ij t <Ai c9«tT«r»t ^?iri P'5’1 

851 ( H ) %|I5| §^1 ^8*0 «J|5 ^^C'' 

nft*r5 f t£81 

( Variation of Per¬ 
meability ):—ti) 8«fl *I<IK<<9 ®*ra 5C? I 

l») 1^1 ’Ri \ W15^*1 flTteil, *»«*! 

(?ltcK8 «?|iE W'S 'STI'Q ’ir^'I'S « '5t«S ’ta ^filt^ 













t feiH—) I CW 

3131)1 Hf ^fsra «llc», Sltl M aitl JW'STl, fESff—( 

(^') 111 s*f?« 

f^'^l 3f5i I itOfl M 

Gift's fSIlCT «« 'Sin 
»m 3=3 ltf3C3 ®(rt^ s dW 
d>«l 'Stl^t^a 3«31 *111 
^trC°C :it^ll1 

'WT^W I CTSlIilllEan M 

iij*®tei l<r>(E3 s 

iflil If 1 b«“ c > 1 J 1 ? * 11*11 

»f3l5l m (fe^ b'S) t 



f&3— b) 



IndaeGifi B/n iAxMawb 
ff- C G-S 4iiHfi 

. fis® -b^ 


(Magnetisation Cycle):— 
ifl H C9 apstWl 

’113T« ’HI m — 



f53—bs 

dVft *[4 pUd «1l*I. H 


( ?11 C^tlClf 

(Solenoid) 3Ili fmi 

'^111 itt»i ira 
d B ajspi^: 

*111, *IE1 «if^ «ll ITCH 
^ir?C3 «tlC^ « dtl IIST 
11 «11tll dl3« 







w 

CTtJl 'if'F'S «« Ill^'gt^ ^15 I 

•S^q ?fff 3t*? ^fllBl H CV ^ttC3 9U, 

B « ^fjjc^ •nf5?t^ CT nftniM ^tf^grf?*! 

*tfii’ilc*i wt Viral'S ^flic»ie B 

<ica <3*1® ^ =» 1 , f?Ff «iaPiS <(tt^, taw 
( Besidtial magnetism ) I ^3pli 

^fare .staTtaa ft? t*^(|at f?ai facial's fiic«P3 (Sataw 
ffsm: ar^Ttc’® aiPfw, ®ata fsir<Si -afaata a?CT B >ica 
•ifa'ra atn i fa^fV^ l^c^a H <iia •ifasiiw 'JjwTa 

aei’ (Co-ercieTe force) ai?i ( «j«uia ^aHS •?! a^fac^ 

fa*i^'« faw ca *ifama h siitii astaic^ gw'a' 5 »f*i^ ai atara 
aa aca i tata »tta« afa ratals faca^a <aaitw wiafl ai^ttt’® 
«tT^) ata ^iai ?tc»f fan^t® ftc? B ^icwtj's ’tfta' aica* 
alt's artl^ta, «itT«. jawa caa*'? ^^^ilai ailta <iiat 
4£iaTca« *f^a, f5»« B istaa'a: «tr« 

arf^ai. ^ta atca aif^ra ate? « cata c*itaf 6 H'f- 

^a «itf*iOT B «rta aa'sta aftai ata i 5 ! alta ca 
«aa ^w-^ati H (ua ca afaatta 4 ftq 

alafft*i, flail's fat? H <iia iita cal aRiaital 

ca)a18 «tT8 aa 1 

(naa aft <sj| fault's ftc?a statw aRiaca ?aTa ata 
^tal aica B'«IS? 'ittf^ta 4at H al «al5 

altae B aft't'B a|ca al, ^a 'aaHI gaaraa aaia 
5 ??? aftai atlta 1 ^ta aft maTac? ftnat^ ?Faai «*«- 
atnaftc? ca«ai aia'ssiaKaa c«*( i?JW argtlt? at?i ata 

s—fa 




^191 'i!^ ) 

Sfi 4t^1w? «I1?« JTfe'S B 

ei«t^ 5iraa sre f^g ’^fn^ ^Iri 'Hif^w -e c^it^fB 

ftsp *lt’^ir ^raw ^et nr^t ii^< iSltf95 *(9 

B »i*I«1^ ?lf^l I 

)|« 'a«! ’jftra «llf^C5i ( 5^gt? «^SI 

C*itlfBl g^?PW C^ 5Tt5 5?Tlir5»l 

C>ll ’Tt«9l ^n !|1 I 

4jstt? ^ Hiafl Biij? 

’ifitti '5<,’1RI "t® '«TS ftw? « *1^ cnts 

>1® «f<!^ ?ir?ici f^F'ftfll.’iltSfltC® ) 

’ *i**Ft^^*^ ( Hysteresis Cofve ) :— 

Tttsja H « 

8.8* ’1'*3rt'l nvntv afiij ^tmsf 
filPn® Tf*Il a'ttftat *tt«*t 
*1* 55t?1C^ '•l■5T?*^ 3^‘*1 

^ta (Hystareflis Cnrva) 
*t«I I ill C98t1lai *|C« H4* 
fiJt ^ira B 'urt’ftf®’* «tw 
5W *1 51*1 f^tn 1*1*11*1 *((^ 
«t51 C**f »I5W ^Nl® »(ti1 *1* I 
t't fEtai ill c**tr*a Cif^*l 5l*tC5 I l5lt® gsr^tf (Co-ordioate) *1^ 
f*9t{ftra B « »iir*® c** 1|6:5 H *tf*Pra 5 l*tC 51 *fV*t *tf*ft3 H .a*f»c** 

iii*t 5 fl *tw *tl*f*B n ®r 5 i* r**ti 1 » Prr** «i*15ct fuc^i *tf*i®:e i 6® 

t»i?i»t nr*r*« I) «** ftt®* *1*15«r*ot *(r*f*® u r**tJi*i fii®* 
*1*15 C5^ i^a*l* *l*1« I 



► » fsariBl® O P ^3|i ^ (iT<tl « UTO ^JTOI'rt* 

fire^l ^HlCSW 4?! ClWf >ir?« 5»Ifltl 

Q K C tw«t1 nl?lt f?racp 1 T>I1 ItSSTT « 'nt?<a) opn 

fscaj atirt GUttft cil<rt{E js^ eisf wU ^ 4 l, 

n’t® p® ml? ; <<i?n tE4 ?lra cifRc® 

’H'ew ’itttaw) 

O R 5131 53 ^ « O c 3 ft!l Jiittil 3^1 

?traC5 I 3a=H*!| Tl3l 33^ ^?3i ?t=iW *l*Bl533 ’Ft’I (Hyetetcoiji 
loflp) >«3t ^3 f» 7 fe ra^wa 3131 5 ^® ^3Tti af® C 3 ® 

aift® ®n3 •tfait’l I -at ® t3 as aa' ’Wt^aca sst tWt aifi® 
f^ca i ^aas Ji|- aift® Ttrtn ata*! taftiaa atai 
stcma'af® 1 aal a®a aa afai an ^Sta >*ai*t tsfla f^#Ba ^fac® 
faraa®: aaa S?l ajfta ga^astlfia, ®i|a (*t*5tisa^ caat) 'a«re aiatai 
atta ®faa ®aa taRc® a^ca ca ’ift’Hfl® t*ih% *}*Etgaa a*m 

m 

a?t®w faal I -ar^ ‘9? ^aataai fafa’st ?a^f®® atca)t*Piw sias aficaa 
5 a® naWl taafafa art 1 

I ( Deiiiftgnetisjitioii ) :—afff c^Pt sa^- 
faf-ii ceitcaai iTK aa ^al 
'5[a*’ia^ ^fiics aa t c®i^ifB apfc®! cara^ ?a-a®iia*|5r 

^aicap cuaffi ^a^a-asital? apfip® atw maa 

|!iaF^a asi sfatista' 'sa.’ita apai a^lw 5:9 

?fac« sIca i 'Sifafasa «aTa a^»i, art^ra « 

«Ftac»ia asi5fli liispift ‘5|fsa’ (Motor) Bffq^ ’jftaaia ‘»ifaa^v’ 

(Transformer ) « fiiaKaij *ifa3rttia *if5a^wa ^3 ‘fjrfa^’ 

»a 3 fS ’ifaa^a*Iin atara ajaaia a^ca 1 ft'na' af^ 
an ca®!ta, atatal 5 ^ 3 ^ «tia ajT»iw-?|»t 
5 f^i 4 Rata fatt'iia S*fa fapai »faai fa*if% a^ja, ^as© 



fsRft nt^ 

jjira "S'^ifS ^ifus «nf^c? aRi: 

*RHt^l *1^1 ^itw ^ *1*^ ^ 1 ^ss^ Sflisj 

5^? ^tcflsi ) 

^t=T { Magnetic pull ):—«tft ^ i^t^ra 
f^ff® a ’ll JTt^^ C®s(f>lf5 

B, « wipfl*! V\ H I*. ^1 ,— 

P-^J ‘'ETlJf (Dyne) =^1 lb. wt. 


P=?_^ dynes 

1 .-0022,^^ 

Stt 9S1 

'• »v'i ^ -apt '6®?=!, 

i apj 'siq = ‘i»?^ ^§>3 6®?^ t 

B*h 

. - -^ lb, wt. fa=area in sq. iu.) I 
loi 


I 

( Electrioity ) 

_. . ,L„ 

5 'ri't-5t3 ( Current) 

(Stnlioul or fti<!tional)*r<R i| ll?1 ■SRltf® ^ 

. 1 ' ..' I r 

HJftsfsiir . aic*tr^« 

(R&dio) (Chi^iTiicat) (raenii'?} {Uyaaiiiicil| 

f3F5! ^^13 

lig I C?? C>F? S|CT IFCW 

llSilTJI >il5Jt ( Potcntia] ) fil? 

4 

^K, M5R,'«rf Sw ^tc'® It?, -mH 

®5F IBff (level ) 5^® fSl^ « ?la?ta ’1^1'^ Sw Bt1 

f ^ f*i?r Bln ( 

Cl":*! CTR =^iM aT?a 4fRi a) 'sal fsapt? Tat^ata 

* ^^■MUI I ^ 

aira'aaT^Bta awa ifti ai sr pi>i’ ai 'c4»aTa’ 

( rresBUre j* aw I (TFR *ntai «a*l *niH Utf^re <(tlf^C8i 

ai 'Slat ait's fitr?-® ^ai fita atata aataKa Sseal 

at fin's! aIBcs aitT 'siaitip ‘^a’ at •cairaai’ (level) at^i, •^tat 
t'fR a^t:^ aH atit at 'Sial rataw aiPFC^i atata 
latafw SsBiil at faa®! afSt's att^ '^ti»t’ al 



( Temperature ) ^c*1, fS’F 'iR 

'SRI f*iaR ’Ffflt'S ^t^til Ssf® ^ 'si^iRfs 

•tT£5f ^T?U^ ( Poteutial \ ?Pi i 

¥«i ^tijR ^sr« ^'I'a ''It^ 

^?ira OT«5t ^1 <I»t!l ■^tJl 5|t5 

srail 'if^JlTl 'S £®)!t6j;'9T®t «•!' 

5T65f a(i55t6^ I 

« 'SR1W5 

c^« sji c^tfi^in t*itt^3t*ne 'Sflts I 55'®! 


'5*R?i5 5^3 Cnit&flaR Jl^R 'S C’nt&^rntl'l? 

Jiff'S ^151^ I di^ C’tnfeil^IjR^SF >jfll 55, ’?'S5n »lRt?*i 

5«C^ nTt^RiHR ilTl I (dl-»fil 5f«I OTfl ilT*lT5*! 5^ 5?CS 

i R'f q'Sfll 5t5 'S't5t 5Sl»f if5ta 

' Yais %5 5ltR 51 £51C5lf&S ( Negative ) 5^C5, 5'?f5t¥ 
' 'B5S? 5*11 55 C*rt?lfB® C’1TC^*t*l!15®'5 51 CHC^lfS® «1t,5 R^RI^^ 
(Negatively Charged) l ’i '*iR kfw c^R 55n:^ 

\ ^1 Brink I d bU > 

(^g £Ti«5l 515 ^Rl 5l.w' ^515 C*lltSSRlt«l |f« •IIWR 

TC®3 ^1? SfSw 51 •if^lS® ( Positive J 5^C5, dl5! 

, 5lfBc^ ^55^ 5*11 55 *lf^fB® £^1C$5511I^5 5l ’«1H 


*/' 


r55RtJ(( Positively Charged ) i ^ 

*155 (i) (5'} di5‘i5 #T5ff'«ft5f f5W5 5*51*1 
5151 555 ^f551 '♦iB^'eRw R55l f*l5f- 
fEai—tt ?Firt*lfct^ C6\^ C61§ M^»5 ^5*51 51 

ai'ff'i 5t*i'?l Bt5I5 ®55 5f5t»1 5t5 <5 ^^W5 |5'ai 51 




«I1 ffsrtceiii ^IWI 

« ^0^rfi »iTf!|?i Tjiiit^ *!f^4l »t!^i i ( fnt—b't ) I 
(?t) fST iat*w (('OtsF rti^st ^?tl 

<1 f'Stii *(4^ c«f«(l 4T9 « Oaf’ll scfe t 

31^ ^C5iTS!)srt:§ rc^^i 
( Vitli Brtll Electroscope ) :—«Q^fe 
’sf't’F f«i^a ‘?^1 

ji u ij M *a?Fl5 fJi^^ai^T5«t«'awa 
U Gsroi 11 <snfJic®i ■af^fS 4f»iw 



fsa—irs arrsff'at’y ** 1 "! area «'S’.’ita? 

?a 1 (fsa—►«*, v-s) fas^taal t ac^tf i 

'si^<iia caat ca a<c*ifl ^a 't'TS, ?asiTl&, ai ?Tam 
«n9 w, 'iilwa. SsTwa '^a^i iaTf« ai 

6f«^ 'siaia fasiat^ s'sai t a^*i atai a^s 5 ?e^ fa^Tt fjiiar's 
a^ai 'aaa a«©t« «!f? «a, 1^1? 'sia^l aittga i 

af N^i«> « '«t%i ’^’la a?c^ aT^i, 

a^a lif?'?'a(^a ^alS aaia ala at«t ^ai ala <ii? ^®f* i 
^^aait^s fa 5 i«v ac»i i aaa a>iw a^eaa ca ®rtcit 'si^i 

faf«g catt^flaiiCT fi'^ fa^ain ‘tfaa^ ?a i 

s=rsi*tf^'sjt«l '^«f»l:—riciftt a^i 

alaTc?, a^ a^rs fa^ia ^lai «i*ia <4^f8 

a^t’3 ajfai asai, a'® fa^tat^ ataia >»t?a t 

tiiarlS a^a ca ’ifaaii fasi^ sra 5 a ^na a^sIBa ^ar 
CT? ’iftsna rasi’.^iTo 15 a taat aR ®ra’*aaL^ 

artai Ta 1 aia '«tat 9^c®i 'flvfSa ai^fs fa^i’t. 



’Ilflll »rt»)H1 

I 

«Itf^ I ^tSl flRl 

I (frar—Si) 

’is^f C^) 'ij’f f5 Picvs ^>itn ^lal 

®n?t 4f?Pi 

r^5)^(sj, It? I ^sitsit^ CT*t ^51 f twt'Sfl 

5|fC? ^Itsi fl?l <iit' Ipsitq *(f?t?$^ Ff'Ol^ ^t’lOT? 

tfj'ff® jfi^!n ??? 'ifepj c^i ^ 

^5 ;^1 I jjif W'OW ?t«l 



^fssi S«5t^ ®IH ^f<IW 
f? 51 ?|:^. r?? 3frCJI«!i6t? ?691 ?ft« ^tPI? §*1? 

«at 3Ptl!lf! ^f?ll®I C5^ 

^sjsjf^ qt? ( ^51*; >5^ *13^ a^tf^'5 CT 

'itt^ltei-il^^ fm ’I*l’lf«’lt*l f^»jfl^ ’yt ?a.siC6^ 

3stcii §eic»?i ^^'5 niC3 sn I (feai—vtf) 

{ )—CTT5I f^JTl S’nit ‘S?t? 

I 

^iilE«(? ^1^t»l?l ^ M r?si1 i' 

^^f5 ?ttsi 'lit ’t'lt'J’efq ^si; t « S^T9 aw 
"*l*^ ?? I C’tt^-^¥-tt*l^:&1t?t*l ( Gold I eaf 

Electroscope ) ^tW <ll^f5 ifiga ?t«tCTI *1^1^ 

¥5 1 '"I'fiRIt wfo la^ifS ¥? *lf«f8^ *®lt5 

« ^*1516 W’llB'® "BIW 51 P1^5 ¥5 I fJIH '$tf»l?t5 

9'5T«fej n5Tt<fa srt¥ iia*1 '»tt5 f«lf^5? ¥t5tc? d ^I¥TOT5 
5151 « ®lt51 5^*1 5'f5C?l 5t¥T5 STPl *5C51l '5T¥l 

*11?®? «tt5 f5^?tsi ¥tt5 I 



( Aibeatod ) 
( Fur) 

( Flannel ) 

( Wnry ) 

4t5 C Glass ) 

( Cotton } 

( Paper ) 
ca^iT (Silk) 
i The band ) 

(Wood ) 


{ Motal) 

Kubto ) 

( Sealing wax ) 
lOf^ ( Resin ) 

^tiT ( Amber) 

( Sulphur) 

( Gutta Pareha ) 

(Coliodian) 

{ Gun Cotton ) 


( ConductoM ), 


^'oiiductors or Insulators) { Semi-Corn 

4 

(luctora ):—*(ft6W ^ ^ t—CtfoH ^15, CT C^l^l ^1^1 

4 

xiffo c^, ■;stg,c.^'t€ itsi ««r^c®i 

C=41J15T 511, «11^H ^5, ^IIII 

55 I 'Sl^t5 ^T31 C5 *(155, ’«11, 5|5*1, l5pl 

§*!3 f^i 

c<f5, ^I5i9i 5ftf 51 uin^ta c’flsi ^tai 

^f5l4^5 inqt «ttC5' 'STfl 5%I®1 ^tStW5 pi 5?5l 

515 5f?'®t5l5l *lf5)i&5'5tC5 

f5^15Pt 5^1 51 ’jRft 5^'® f5^(5 3151 ’5fil5l ifff CHIlfB® 

^15 f5^l^f5J^5l51 ITt* I ^51511^ <15^ 51 

C1t£65153TC®!5 fT|5ti5 *tf55^^:f 5tfe pi, ^t5l 'J®1P15 «r^l5 

^5'V I .(^5^<fT5 51 5l5t9l ‘SL-IB 5^11 _'®1® itCp f5^1V 
eiqqti55 ’ir56tl1 5l 5^ 1 ^T5, Pw, 51^, 

«lf®5 P’S 51 fpWW5 551 ffl5l (3515 Cl^ 51 I 

1®515 515t5l f€ ITf^WS 5W5K55 fl^lWl 5l 55 5l, >5^ IS? 
15 'Sf^lftm * '^151Et?T5 51 5T5}I55 



al si^V'Stat&ra aw i-. ■'^ata ‘sai*! ai ^tcs 

ataraf 'si^i sriai’Sfs! '®i»ini5m« Jia,'STSlfa’iw 

a 

?w I fj!ra ^atfswia ’ifaewt^a 

siTa 'sciT«'st’ifflFwwa c“iCT wal 5^*tts i 


Coitductar )) 


aHi 

^iit’fa 1 - 1 

( acid 

ata i 

fa'a at 51 ai*ii 1 

w 

«C|% 

^ ( Semi-Condactur ) \ 

4«l 1 

^1* 1 


iJla 1 

att^si «^a 1 

W'l 1 

1 

a'ma 1 



( Nou*Con(iuctoi- or lasuJator ) | 

laa 1 


1 C^taiS^l 1 

' fsatatCl 1 

^SH1 

»iltatr<Fa t all i 

*l*m i 

1 

1 

caaa i 

%\^\ 1 

#t6V 

AT. 0.— 

m Pf^i 

iaaif®^ ifs' aiaiftaVt'-s ■atcsat 


3atf*t aftFa rCTii ^s^wati)? aiat^ atfati! ?i i 

a^al ftaiia ^sIcti w? c»? 5?«f^5ltaa ’f« i 


fa^d^a a^^Ji « ffltsiiaa afttina^:— 


* 

(« ) (^) tinjfS ^Teac'aa . 

C"ia fawa a>*ii»i arai afaai fa^ifp^ 
^faal a'sSc^ awtw ^’si ^lal 
fan *ita '«fta ^iBaasc^ fa^iat^ 
ac'sa fastaPt wa 'stc’ia *i?at anfaw ca^ 
aia ta gi'itra'® ^lea'afif faw^ia ca^ ^faai ai^^sc? (f^—if») i 




rt) iTfitfita #t5<rc'«fl yrcsifl ^(ini 

ft's Sll?1 nTII ^11 ^t5l 5lc®l OT^ CT ©5l 

fjl^C^ Hrsi^l "Srtftc^icf (fN—»•) I 
(’I) *lfi(^c€ ffWiS 

'silf^CT'Q $T6 ‘('Sf5c^ \i 

I (^) ytCTqfBc?? ^f6<fC«3 

feil—». I 

•aWc*! t^iaitsk^F aFftlin lt®it?a1 ^fflCq CT'II 

^t^CSJ CT f*l^ ^1 ^151 « ^15if'3 ^1 JFrCT»I 

ffal 55 ( 

<a|? 5?t« 4(5^ 55 C5—(^) ^T55C'®9 C5 

'S|5?l 5? 3Flt«tfl'« C5| ^ S ^ ftCS ) 55 I 

(^> i5^>rsV ^5^1 -mH ^545 '»i’fT5 55 I 

(®) ''^■?5i'1 151515^1 5^5'.5 f^C'V’ll ■« f515t'5 
5^5C5 'Slt5<<l 55 l” 

^rais4®l ^ f^i!:W‘=1e1 ^C«»T^ I—(^isn 

_ " m 

* 

f^55) I 5tfS ^'S C5 5CS15 5HI 5l HC**! ^C5 

’St?! 5^? 5CT5 5S (^) f551«. *tffl5W;55 '*I?5i'I «• 

(*) ’5t51OT5 5!55tC55 r555 I '81^'i— 

F . %2L9t^ F _ Q. « Q» = ^Um 

“ ~ d -'»T5Tf^C’15 5)55!^ 

'ifisp^* *ifiji|Tn ;—5$f5 

( 5 C5f5 ) 5I551OT 5tf5P» 5f? ^t5t51 (5^? 5C*I5 ( > ®ftJl ) 

51 f5W^ ^15, '3T?tf'r5tC^ >5^ ‘f^, f«, n[t5^5 ^5'5(PS’5 

45^7 ( One C. G, S. Electro-Btatic unit} 5Ca| 1 t?l ^rflWS 





jr =. ^1(51 (cs[?m«f9 »(i«1 ati^i JI 

•a^ la^^lS C?1^ 5l1 I |51 'SK'I’ft o X v»* 

«•! *lffl5lT1ET •(31 (Coulomb) 5^^ I 

I 

C*1tC©*T53Ite^ (I'otential ) 1—1^1 *1?^ stints i 
<4^ ’Flrtra *ir5« CT^t^l l5t?I nf^Jft’l ’I'SP® I 

’jWta c*iufesi»ir!®’.cv >^5 «(iii ’fta*! ‘si'5 

c*iti^^iijt9iw *ilRt sfl I 

^5 (Absolute Zero) CIIcSr^JI®! «««« 4T^*| C^si 

f^5I^R 1* tii«F c*ttc6R*i!t«i— 

*1®^ Ji‘sOT 4(?it5i i!it c*iTi&!i'ni?ic^^»!« fiRtc^ t (^ c^ 
t'iTt^5i»oi*fit^t "la •I?) ^ 

Pi, fis (P. D.) (£i^^ <ii^t ’¥rt)’Plc»i c*iu&^- 

Jilt»l «It9tS5I 5fl I 

CTil Q (%—SI,) « 

n * 

^Tii «ia t^|5i Jit^ i ^1^1 c’^cfe^i’nH 
Q Pi'jt'® *(rfltl?B aRt^ci »[^ta »^a 

^ A B c ^ 

ZL ^ m- «*• «*« *t<^ OO 

' <<51 C’ISt 

fg^—ss D fa*5c$ 'av^ 

®(f^165 PlS)^ ^T15 i ^(?C* C 

6|c*i, Q fapp.'® f55rra5 lJtc’T*ii ’k®; 5 Piac^ 

?^15 ®*i5 ^rtJ s^lc^ 1 ‘J>aa’ 5 't*l c 

5^*1 "ifv ^ c*nc§ii>fjt»i 



n-»(B (£ 1 ^ s^tc^F c f^c^s 

’»itfj?r® CT 41^1 4fac« 'SRt? »jfii'® *Prt^ i 
B «li^4 4rtj 4fe‘5 A r^*^C® 

«lf^4 4H) 4fera I t3^ »5^»I 4filC® 

cs 4f?ra 5?:^ ^1^1 fs(C4*I*I^lsi^ 4f9C'3C? 

■i^ vilt fsi:4*l*t^®l M'd’l’ ^1 ( medium ), Q rB>?j| 

f'iSJ'^ 'S «t5l ^tt'S ^)^«(t!3)5 §<*1^ ffl^a 4C?. 'si'ft^. 

Q apsi"!! C»l1tfe^fllKsi?t *ir?I^^W9 I 

(i|^ 4R^KJ t’1tC$*l*nK'n?l ^fsig >1^91 I 

llf<T 'il^4 f9Sl^t4 ’*«« 3^^ C f9=^C® 4lfsi:^5 V, ‘'BIfst' 
(erg) 4i»ir 4f9:« ^9 '®t^i ??c*i Q f^'^a Ta?)*- sifs;^ 0 
fa^^a V, ' 154 wtiSM 

B fa=^t® afa Vj 41tU 4fk'® ^9 ®T5l atw 

B fa’^c® Q fa*59 ra?]^. c»iitfes;3iK»ia nfasjtt V* 4T% 
Ja^i(i5'4 <«44 I *sa? B <3 Ciil9 aMJ fliC&^Rl *(1<^J 91 
fe t^—Vj) «i44 1 Q ^S5f9«‘1a^rt^ 

9^fBc5 <444 ra5J^iSc4 4l^c3 afa v^ ‘'sjif' 4iaj 919 an ^ta ^ 
Q ra=?a ai 99$9 cmi^ii4i»i ^raali V, ^t3?t9-h5)f^4 '4441 

I 

• ala 4 a^ffe's 9fetfB« f9^(% ^1 'air4ai ctw^® 

( f63|—»9 ) ’JC4lT& 5f^ca, C49^I91!S ^C.^ 


atfac® ca '44:4 a®i 91 atai 'si 4 ^a a^i aica 4 

aA -1 ^ s. . 



p t' * • 


j? ’sias 43199 ate® 
oO' 


«tC4 *444 fa^1'«>* 

fgili—S^ fea 4T9J 4f-3C® 

■ 

9Ua 9l, Sal 4rtj 4faia i ^al cnt^94Tc»ta 


* 

C^tsi C’ltC&si^t*!, *ff^sttt*l ^ 

ifl^lS CT *tf^sn*i ^'rtj ®5Ta 

^ ^ *itf*ra 15? ®t^t? >1^ ipit^ "i <4?! 

Q 

.«*5^ ®n^)? *if??f«i--■, f?gj'^ *if??ii « 

I'" ' 


r - f?l^lf1^ t ^Ife 5IMI 

la® ’■I’wffii® 

c? *ifiiai*i §1? ?i ^i?i *rfft® ^5 'a’yisi *ff?firE 

?? I c^T^ ta® f*i, (fl?, (Q. G, S.) 

’1^1® ta®® 

^f??!*! ’Btffsira ?1 ^fJ5r® ^;tl»I n ®lfj 

S?T? ?i ®?t? ?tat *jTf?® ?? I Pn*i? qf? 

utt >8 ?)?fta ?? *511 (Volt ?c3i, c®l*fe 

^1^? i=»®(Tf5® •a’FC^? I c*tTt^TOlft 



sitf^?T« '0‘ia ‘s:pfRi 5^, 

'ST^TC® 'ft, f®, 1**1 ■( Eleo 

tromagnctio ) ?[»I | ?5l Tt^t? 

■aast'y? • : J > 

c^ft^ Sc^!*?5cSt- 

(Gold leaf Electroscope) *— 


flij—ft 9 (ii?if5 ft^i«, »t?l<F’p ?ai9 al?? I 

cai^ *11® ?t*i, ^la*t ^atr® 5^ c*n*lta 

»!i^ aiaat? 5? (rsai—) I 



C, 1> ^a^ls f«t^s*t S1^ A 'S B 5^ 

<’rt*n5 *tr5, f: #twa bih. * 11 ® ^itf, atiw 

?|tMi Jiwtf « iiR’j 5^t9 •Mm I 

«fw D ew^iB CW«I1 nrt 'Sl!1 

^ C, HW « A « B 

f^<?a I .q^t •t#’^«» 

«?*1 (fis;^—»») I 

fqSTEia *tfi|3ih 
wstst 59 »|R¥ 9 T? bIm 1 
fsiB* •M'5^5 <n^t* S^tsl 

•qpw t'I’T Jl»t^ii •r%i?l ^qtl 

.*' fsB—»» I 

ICfl '■.’Flil ^5 ^51 ’’rt I 

* 

1) 6t»f^I liftB ’•1’^ nfif ‘Bq'MlB ?S BtBl I 

99tJc* D BlBiBa ifftB !f( Sfia fMTtS 'iqtfttd? @(i ft^nr-t 

« 5151 '5<»ft5 StS 5?« I ^515 5151 5?t5 

^91 51^5 I 

3ft5T—^E5ic® ’5'f»(I5 ^55l5 5t5*l >5^ £5 ^5 *115911 

•(T5»I1 *115 •*(« S 5^15 *ItGl ( tr^ *115^11 5tp5 arts a.?fr 

*1(5 5tC5 •ttCS ) I ^r^'S 51^ «lt*l^1 et^l. 5?*115 4® 

•tt^sh 5?t5 *HM (5 It® ^IWt ^15 ms 

5t*15l I ani ( SeDsitiTo ) 55 5^cei ^ *1159 ■S|5'5, 

515115 JJWW f55I5 •lf551C‘U i»l5 591 (l£tti5*11 ) fHI 5t9l»l *11® 5l5»t 

55 1 twi >*? «•nran ssiw 51 ® fflin »’t® 

5tra PlM5 5t5l m *111 








C+A 







c- A.'. 




§NS 9 t^V|»| (Inductioit):— 

>il4f5 

Cl ’si'i 

••ITL^ 'S'aia « ca «ii*i 

'Z'dH '»i??ai’i 55, 

ciia? til? WTf5'5 's(5iST( fl 
•if55Tt*l »l5t5 I *l5gT5SI^tC*l "I"! 

fail's. »I®H^ fail's ^1 55 

5r*i5l Ef®i5i 5H 

*fTc? ^1, ^la*! ^51 fa'^t'; v -i -bit^- 

f5« 5?5i I la^ajgf »i^ .!* , "^tl^ 
fa^ec??* 55 f5?!«. ( Bound Ohal- )) « 
«i^5i*I faSKtai fVsi^ ( J^ree 

Charge ) 5t^ I ( ftai—a* ) i 

< 1 ) A »lfil5T*I5i ?5l 

K 

«« Ttpl® « ®5tJ Jl»$ 

•UltS I *5ttlH 5W f5S #t5 ^I« 

SatMa aiaatw ^*ifa6i*i» (5H) '•ilti fsa—»' i 

It5? fint Al» 

5ftt5 ^^nt® a'lT 5?t5 (fea-**) I ?5i 


5lnt ««(! aia ta a PuiaH 5?«twj 



(^) -l|«R Aff »Fit1 TJl 'SW 

|L 

■^vtt?w ^ftr*i ftui—»i, Aiii Jprsl 

iS?r» »ii^?if5¥ •t’lTl (fiw—>*■) I 

t S) iflu ^ 4^51 ftswn IT «*1 ?ll «W CWl 

^ 4 *ff 5 ?< ( fta—»* ) t 

(•) f"nt ’tr* At^ qt ^fm »tft 

^cfl finta iRiU qrt) 

tIi* Its w AC! f<s[i^ ^5 ?^inj«jmftqtci stt ftnila 
rq?n ’** ?*«tf I anCTi <«afS q<Wt q«R¥ <(ist ftPKT ^Itaw 
« qi’filE awfi® s^iaw, a?a»^r an TOl ’I'W’l afttn fc»iat5)c«fcn« 
^<«1!ca -q? fqfw Mu sMt qnr« aw a<*il«^* vrv ?i i »t« aw 
at*l **1*1 wRc»i < 8 ? fqfwtJ ifqfita af*w an. f%^ w*n fasniff 
wtwfia a^l wttf af^al nwitia •ftw ai. Aaa naaat ftqa aicaa *(tw ai, 

Si1 qalaw ft^icai faa (5 aita.aaal! 'InPm 

ifani an I *11® •« aMi MWa a*l ■ 

niwRa ai awMn ajii 
«»wafgtPiti*t 'IC15. CTlt*tw *ttafi 

Viai* a ra am a*i1 alaaj« wiafi® 
a«taa ft^rraa »n*t Mfla «fqfa* Mia® 
awtaa Mk«t w^»il 1 lal etcas «ati 
a« all!—naa i ffea- »••}:- a w b ?liS 
•faftma acw tifn® afiwtaa « m® lasial*i 
aw I A« aM B awt 1 ?«ta *atwa ftirt 
»n» aratw awtaa aica \ 'la Ata « a?c® 
<jaa afinti{Iia-->*>)«ia aatt«i a^ii affrt 

(fat attcf ca A a Baa acn wtati fa. A « 
fcwa aiai attafa ai fai b a fMaatat 

aa I artaii ai aft® Uia >kv aMi PM ®fw frtatir».a 
€—fa 


\ 

v: 


ft *—1 





vniti ^ I I' mi ft «ivn (tfr^t >mi ^9 

•1, wc*! ftiitalB «iwf^9 ftfl wtw <(11* «’NftfniS r*i™*W 

a<{ Vtsr fti I 



WWtm mrttt ^ifS' (Induotiv* Capdcity)W, W (3w fTlI 
41^15 tieww ¥f#B) tt»i»ct(witn4 ml 

■>« I fftil ^11 *’»IWt»H” Bfl l JWlfH 

7 fe Mite ftfl' ftsit 

Mntm t*r> ( t?l sf'^rs ^nirt 

I^ten I •*! wft« «5«»l ft5« Cf^ *ttef* 
* tv aa I 4tcii Swun^ttuW « ’fftwi’SJ ^r^ftw 
<ia '«ilt». w*t; ‘WiW 5ti fird JiwM fiwi 
|ct_j.j( *traw (fsa—i-i) t 

t<) 4i<R iiT? ttf’fi 'I* mfiitftew tftw* 

^IRS! ^>IWt¥ twil ^ «tM ftci 

«^1 T*te ^iffii •!!, < fti— 

J.a) I f 3 llt *( 1 WW WIJ pFC«f *(1 W <f«» 

yteits, atfton t*ni wftrwi ftfn »w*Rr5 

anJtt Jlttfl»nt # ^ I 

latficn *I^»1 ci(<n^'**‘tt ct *<H 



fi*—>.« f 1 ?OT ‘mill’ flw 

s^ftrs *iT« I Jiftts ^»iiT(f tmi fs«i *retf^ 

*itt 5 'stfiw tmf 'wte^ iTsr&i' i 


JWUm {Thaory of tDduoticin) !—MftSteWf <1? ftf) ftfte 

4 nir<« fttv *m« ’ll, cut w ^ cf Pin nrt^ ftfi^ 
«^itf«cpti ftcn MftPteWf wtj nfin^ n*,—cijt onj 

tiilii MU® fit* »nt>i m ft« vt *ftre tew ff, r*i nflpiii*nn 

mn 4t *fift* ’ll tfint Sffii finite fttf wn ft« %vC 




■51, ftii iwti 5i*t ttnrt^wnr 

>111^ ^ f» I ^ ^ CT 5rt« c*tif wa <3 *rfinTtn 

•ffaft* niOT, 'am ^cij c?^ sifitf*t» »wf»in 4 a^rrta 

{»n) 51 wr 5t*t ^ cnte5aait»t "sl «? etn t»tltSTOi*j 

d ^snt^ ^vt^t (ii¥? ftca <«)« 9 a afaca f-awt 

^1 pjacfe wit it^ci $?1 c^trtJtajta aa? ®i*i: apni 
^->R«t9 i«ta TW 'tfirt* 1 wit; iPr <ipi iCT a « b ^?15 
<1111 iw. ((wi—j*i), am ?fE»i A fi*n if*t 11 £»f1i^5lJtita B Rsfi m 11 
cnttSista ^•ll'l «ifi» 1 -a? sT*t m*ttcfel*t*t *lKai A ih* B 
flSI^ atiifta i?ils teil ^rwstl i fw ’liM’ {Itl) irtfwtw 

ifwil Siti rnifiri *tfil^l ifttaif, 
Sil riflfa fita JtifJt stn 

1 ^ a»it? la iric* lai i^Ef I 

^11 Ifi A fl B fts^lKT tt»16 

*ift6tw ml JitTjr mri m (fiat— 


0 


:v 

A 




e 


||^ 3 f*)aa 

Cfl" 


3 > 


fsoi-i** >•*), aWi^caitici'f Siftmifita 

•tfiTti lA ii. Sn rmflaritTf 51*1 mtw wi,—stt il <ntrti- 
* 11 ^ •mfiii A lira B fi>ira fi^n h i 

wii cfil irlmi n A lira ui ftcir iww i|ci 


Cl *iira n A B ’tie'll £*itcS'wrt»t >tm n i 

(iffire *ii«ii iHrat* Cl *iri5i<itii« A ftips itiiii nit nim fi?ii 
^^llfiti m*l am lira fi^ afitil iHratl A frsti cmilla fltji 
iln an B fi^jra »ttmi ml nwwi wRiti nPia fipi i|it am 
4 mm fun aura atftiiw, alti b frjis iinfiniM nfitif* 
flHi ^1 all Q lira iftpfea {aw*t cij tlin i a atm; ala sra 

I 

•fitra itta itil ift aw ai( m alit i|ra In nwl «r<trm 
■lira Cl A 6 (1 11 Qi ifffia ail itlra, a « b ai mt «a| 
afi’a cnttSiut*! Itfu lira, laih a ^ b ta aal afia nftiti 




^I3Z1 ?tC31 -attJf Ct 

*rf«tS« s« ^*1 ft, «f(t flm ^ftsi stn ft it»i 'jftfi 

^»r*it wcff •c'T^l t freiif Q f^p? ^at 

fWft ftICf cntlSsputst ^ ftf^-CB I B ff=p CTltBstfit*! 

A c^tfffjt»i ^E*W1 » \ «i«xf A e 13 cv nRifti* fWl 

Tfittl B ft;® '^*W®ftlt A rf=^C8 ®«T1 'tltffW fS^I ^\ B XI- 
e»riltf»ITW ®ffll « Af c*ltcSWIt*l fiftw A fl Bf ffPIttlstfn*! f* I 
w««f cffi C1^ Xfi9i f®fic»( «t« fl A «ttf' 

ftsrt W. ft*i I 

^1?, '»:*ii«i’ sii ttn ^ c?l5t ’pfla '55*n '*tnf<i5T<i5F 5ni]?r 

w 'Jtti 5ti*t t tav 

ttc*l *111*?t!!it ftu I- 

cf**ii attract a c«Hii ^iS*( * 11 ^ 61 * 11^9 

^9*1C93 V»l 91^9 5T*r »91 '^<K ®lf961*l^15w f9^W:^ 

9^9 »«t9 1tf*(®l I 9*ft « Cl^ns^RT nf «t35 >■ 

cnf^fl^fl ^ 9Tt? iff-a law 9W B9 I *r5 

t^IPJl t [ 

yi^5ar*T 'Wliaiss^C'^’a :—^tT'O 91 c^ta W 

19 ^ 91 ^ fti*) *n^icsn 91 ^^1 et^fa f 1 * 191 ftrc^ 

i 

^19 1 '5Ttl9 atn*! <at C9 r«^W5t ^ 

4 

9^«r9 ftw 9BTW. 99 1 9«19il 

tlW ’!* « « TItW 99 1. 

*f5I9f f9tW « isrffa fitIA ^C99 aCH « flCTII 99 t 
'S9IISJ f9?Wl5 9«91« 9qt9t1 9*1 

i*l *IC»W1 ^9^9, ^ 1 'ttS® ^ 




%?i i ^t^ru ^w*i "^fH® ^?c*i %?ia *f«tlT5 

fa*t5*t« itwaai aT«1 ^^ai ata «’ita ^ 
fa^^irea f^s "^4ca^ ^^it's ^^c>i « cfilBt® 
fasiaca ca^ aa i 'fla* *icfl 'fpic® *tf^c*i 

fa^K *i 8 a ??1 ata ^'san ^ata a^ta*? fa « 
f a I 

^*1^1 ( Capacity ) :~CfT^l a®a ^a5lf^¥ 

t 

■•(ia*i «fsr5i at^ra afa*! vfaaia. i^ia i 

« 

■af(5a 4ff nraaft^s ca afaaM fa^t** 

^ita, tai ' 3 ’ftai ^ifafa^ ^a i ■sjsiia <aff5 nftet»iwa atai 
Jif'fa, f«, ma.^T^a ia^f?«p afa ■nff ^fat^ra 
fasp^ aiai ^aia ^aa *ifaata ia^if^a citc%a«i*i 
afii'5 aa i t?ta caia« siia au^tj'e ^jaata n ri i* 

aiaai<lJ ^aafaw ‘a^itaii®,’ (Farad) ac'i i ^iraET^nfa aiaa 'fa’Si 
ca^ ®Tfai\s aji aia afa ‘?»ia' ( Coulomb ) fa^R atal 

S?n c’wii^r*! k cal*^, { Volt ) af%a aa i > vjtaT®— 
* X s*" ti^a Jagif^a 1 5 •* waT®cv at^c^vaatat® 

( Microfarad ) aw f aaaia fajitas asaaT® 

■ 

^a, «TaKv fa, ftf, <iia, ^aa—'«aa aw inat 
s»xs*'* ^a ia^ffsa^aa* ai aitata 1 

t5rt»ir.»fl ataaw^w ^ati4a aata:—^i%<i r ajtaH 

c^ia 'iiafS c’tl'iw Q afaata finia fiw aisj^a an caa 
cTOi «rrc5 « 'sTal alw 'if catawa ta 
<afTa fa^ ct» a^re r atata batata - car^iaw 


5tt5iC5 I |fiS3 



^1 r *lRlW f5l5!«.’ iinttf^ I (TIT»I- 


r ^1 Sstn t ^ 

^(!>ltrf;i C’tT»IWiJ Ijnil «fl^ <il^» I 

*nr5? C^»Ttt S5t5 r^^r® 

^^5 'S'St *IT|t^, ^3315 C*fttt5l3l»I 3fs 'S®! 

3tt3 wliff*. §313 3131-^>t®1 I 

^C*i*1'l5'^ ^ ^C'SS*^( Condenser ) ; -C®t^ 
«f?® *lf5l5t»I®W ^t'a*l*5Tt3 ’ifSl® §313 ■ 3t3‘t3F*I^t 

1^1wrc3 33 I ^ ’ifijSl'l^iSs f*l9& «1S» 

®Mf351*l3( ^lflt«^3 3H3Ttil lilvIB f3il3 '53^*13 ^f35tP|3« 3lf4C»lt 

-am® t a >3^18 '<nr35i«i3‘ 'iw * 31 ^® nr3Biw 

* 

B r3^3 ifsBlfPF ’ll® « ^1 ®i;3 3131 <f J1W3; 
A a B m 03 3t33K3 «f*l%fa|? 31?, 3%IC? I 3f? 

A *lf36T#lE3i f33i«. 3W»P3l 313 «I31 3^CT 
f3C33 3t3*l’33«1 'Sf!}3I3l C^TtfesW 3*31 
r« ®3T3 *ir35l*l¥ B 31313 $313 ^13 

»I'ei3^« VC3 « <«? »lRlBT«13ffi» f'*it»ltf <11313 *mff3® 
Blf^® 33 a fVl?t®f3513 ^rt33i'^3?18 ^3[ll 
§33 fwiB3f3CT3 »IUai I t3t3 5^fiff3( ^1*1 A. 

‘'lfHl»K« C<1tc6^»tC33 C*11C53am §3*13 ^C3 I ^*3lt 

*a^3®t33 ^J3TEPt C*rtt§»mi*l ^3 ^3 3T3V 


A B 

4 



Rai >•* 




1 


ft* (l>i-el0ettic) ?t*I t f^cn^ 

*3^ >^3 'i’stq ?tfl, ^m\f- ^twcr? 

c^T« cn{c$^9T»i '*i?i ^3, 

^i« 3fi *ri3 I 3it3: wf^ra ww ct 

’fC'S^Jira I TH«! S(1 303 wsnei 

»tif, CTw 31 ■^sra 3ar9 Jif^? 

•ifflTS 33, ^C3 <39f»1 "3313 f:g «IfC? « ’TBSrej 311. 3T3l C3&3 

3f*Ht 518131513 ^gil 33 Hi 

^ST9 C*1tt%33tCS!9 lf% f3t*l3 g13 
■ 

*113 5(1, 3T9*18Hrat *(f93^^ 33 HI I 
3i:?U 331 fii?1 C3 33^ '513 3% 'ilgUl 
*t*ra 3r3^ ^'333ti:3 *lf9*r5 33, %*t3 
?3^C5|33 Slt-lwiBta? ail) atl fB5B)*^l 
a['®H3TC3?l iraiaiTSI, ’ttCIl f3^f^3 
5*ta fn^a aia i c?t§ a£«33ic3 *it® 
3T3313 afatH ca3»i3la: fB^sa faEai 
ac'OH*iiasre's ata, aifta ftcaa tfR ^'fl'v 
*iTBf5a 335 a ?iit<sa ac^a a?"t aiagia 33 
HI t faai aft nniaEa aft oft Jaai 
aai ai3,ca3sii. sfsiisiaft wiit aai atiia 
*v- aHlft*Ka ftci ipfa ana aa® 
aftai P '.«a |aai, ata*n a*tfa6i*ia ftii 
aafi Naalaii, laiifajalaica aiatftiil 
Ifah-i.* •■ *i3a P taa laitufiita a^ftca-^an 



fcl—iiv 





CTM •« N tfl? C^t*t »fl(rt 

4 

7 ji ' 5 T^i ^?c»r "tS? ctf«ti iiTlratf rt 

_ — 

■*11^ ^j'^la ’^* 55*1 S *(r®sflR{ 

«irst ^'SspiT^ a^« '^fs?ir51 liian 

«T15» C5I% C51§ ^fsitl Sffac®! *(tC^ff 

iflOTs 'sifirwn^C'oq’tta 
5a I 'iii’i 'Sica aiaara asfiic*! ^last^ttwa ata«t 
^a^Ta ^»rlr5 ^f?i< 

C5i^ aa afi^ai ajaattaa =?faat « *t 5 ’iw 5a i 

I ^ 

14 > •! ' 5 ^'^r^sT ^* 1^1 ( S])ecifio 

■ 

fta—j>. Ijidoctivo Capacity ) ;—ci(al aia ala^? wt^a 

nfaai^ "sasi ai ^ISa ®i>-ti^fSc5a ajaaria »reiac!ta af%® 
aaj ait^-^cfliiaTta ai^a ^ifaat# c^pi 

^(5it ®TMwfaia^Tcaa a*-®! ai?? i»r5i 

sta ai ^tassiaTtafl ata*wa®) i qF? caw at?;- 
aco^JiKaa artp iWi aa d « aa ata«i’fa®Ta •« 
«iw caw «tMt»w^caa aa K d, 'Btal atw 
Karat ®it-tt»PffeCTa a«a® ^«waa>q®i <ifafjra 
aa I ^aai afa "c®t*» afc«Jiaica ai?5 'ifaat’^ nai^i^ra 
c®T^ 5tMt«w%ca'a araata atai Sara ataa^a^i K «i afi^ aa' 
'®wi a^CT till a^»r?! a«Tasi 'fa®! K i 

caai at^t'sas K - a^as a«iaa 

caiaafK sit-^nafta atw awia>ittaa awi ®a®t 

. Min I I ■ l "^ . I 

. ^apivta aia. a aaw 4an aiai aaai 

.■^taai caw «iat<( 'st^-^wafta atw atawffftaa atM awart 





”VK X ^t'S^’Tfni^ nt^it I (£i^ *f^oi 

^;'8^'!’traii 'a^flf»Rf ^*(5 ;— 

> 

’ (5) <iTt«a ’tfflsrF’i—^ffc^ii ast '«?ra» ??£a atsi 

'Siftas i5?ta i ( a ) *tts%aisi 

aps ^n ata*l i ( «) area's >reta*i 

^Fa-sl K, K «(fa<F a$:a atan *pa^i '5®? 5 ?ca i 


\ 


a« aw 


ava aia 

awtaa 
i' ^srsl 

fas (A«phalt) 

' aaia (ladm 


Trta (t ) 


' Rubber] 

— it'jt 

4 (Cable) 

k — 

4|E ( Glow ) 1 

aitWI^I (Cuttii 

cata 

\ — \'t 

Perclia) 


aiai 


‘naf (Miw) 


aar¥ 

t 

» awmwaaw ' 


¥lk, »!m fl5 


- - ., 

8'^t 

(red beaDh) 

« 

.. . "wte 

i 

1 

II CtW 

^■4- 

(Roby) 

, aiarinra 

3 

w H X * 

, 'ST (Oak) 


■ . (Browo) 

^'4—« 4 

II . 


. : aaj» 

9^4-4 

ip * X ■ 

«**— % 

. . «tJi{e 




C Ruby) 

• '• 

ore at*ic9f 

|lr 

wtata (^iat«i) 

4 

(Lead Salphste] 


'.'■ ! 

1, ■. 

► 1 


ar^ 

1 


\ flSIw ’af’«a*iTa >^* fetal cftR 

1 tm (5si« ajfl an fi!*i« Ctpi'l’iaim awis I ^ » 





«Tb) n'fftifit fia ca'fTafii «g ^fapsc? i 
»Raj^ *tfa6teiv ffi*[»irear»i ca«fta 'arsl ‘H'Vk B 

'r 

*Ri;:a* t cat? f5^ *ir59fsi cMta' 

•H B«. 




fW —fet—i''S 
atai iiPfs (Jiai A 'aics i <a??iic*i lai 

'5118 ftrni ^csJimca atatcs i qsatsa t^tcfra 

1(181 4 JTTtCaFfWat® I i ^ ^ ftfcaj C^fqJtlDF 8)85® 

^c«*f»iT« C8iis( ??8tt5 I fSiqi’® « ctm 

atqca aft® qi®l8 "ate? « ^tetcf? qjjftfl 

atai'wwt \ -f ^i^cappwtws i ®T8tCffa N ^5^ nt^alq A 

StfSpoiq qtiat (OH *iT®«f«i8 *tc*ii8pca ]> f5%5- 

Ptiaac® « ax’?! 'sfSca E fq^q acaa ■ qfe® fltaarai 

q^carq aai am D a^q ate® - k * aitcatmtat® ®fafi 

•a* ate® «■ It jjTttW)T8i® «E fsf?® ate® ** ait-, 

c»ta(T8T® ®f8at •* ate® '*"« attcapTailai® q^a <tT8i^a®x 
qrsKt aitc® qtw i atara tttqann I) « E c® >i*t8Tq aftitq 


OT^ ii artcaftaiTat® 8ia*!'Fa®i« maai aiK i 

£aa*flfe^ { Eleotrioal Seoreeningl 

( Seat of Charge }cvtftt-fil^ 

qfaatq® (ati isiiai art^ awl fafwi'« afPwt ’ it'oq >' 



?q '«CV V,\ I 

CTM ?C®lfc5TWt'!W ^ ’jf^C*! ^Tftll »[tC<B £W 

Sen c^tsj fafit *fpn 

^1 \ l?ra *<1 c^, c^ 5^r5 Bt?! 

^f®w w’Jt ^*tii Bftifica 

*ll>|it fv C'tW Bre'oTt’I r<?1^. Bp« 5 

®|1 Bft-lfTCaf SfSud BTt^C*! «f^<. 

’¥£4 I 



J18 ftta Jl^t; ¥‘t»fl *lf^5t*1¥ 


fei^—>i» 



ffC* flHS I B9ii-f -«¥® B? fw Bftcf 

•stIS f®tai B<5 f*rai 

^■(*11 B9|5B '«(®ltl»t Brf3«l Ml—*a»¥-CSH” 

ftdt wi'-cJtacT cups^tv 



fc«—J 5 # 



st^i^clSP^Mi frprt*-i«t cnisi ^i ^4npsBi 

*tra bis, 

BW'StW Bit I f¥® Bft S'? tlTB BtBI B«iijS 

BfHraw •ni Vji Btt. 'st^i Btwt 4^¥-(l^B bmi 
** B4*n3B« VlT I nBl Bl^CSW tB Vw 

BIB ¥5(1 Bodies. @?t *£» 

Jicsr BfWitar s'»ni ¥ifjni ftf« »rt¥ 

¥fBlP* I 

aB¥ CBB {Proof Plane)— 


wm ?¥ •n^mxttvR ij# bub *t¥rj. 

ft® ji* I BUt (¥tB B1 ftSBTl f¥Bl 

,« •fltfl® WIB n<lf¥® W 1 

ft®—»* B?*tft«1»l¥ (rt« ttfl® ^¥l5 •iftStBT 

rttwf ftiwi Brftni, ®*tftst*i¥ w Bill ja ^ bi^ww® bibi ttfro 

<M1 Btl B({^ clt<l¥9 n « Bftift® ftpBPl Bt, ft®»*'. 




TO«na *1^ n ictcfl t5i5i^ 

tft c»^»i^ia iifBije* « wcittBs *it3^t53 ^<(1^ ^nRistiwffs ^raici? 

*lfsBtBiE5i? utai I 

^tC55! »til (Leyden Jar) 

41 ’tfitwj ^1m ( stt Ki®! £ittft)| A « a 41- *ttw 

*m- 

cw^t B 4? OssitE itai «(ta itl5i, ffe® jji > A cr»rt>ilBi 

sitaj- B *tcs¥ cif»ititl5aw'd c c^dtdtE ^w^Pits ■‘wa 

f|»i, ^tin A >9 C ^I'dfsStiTT B IRt I 4®|) atJl C^Wtl I'd 

Ct^ fT5!^ TW TflC^ 4r*fj1S HI A dWtld C?5 f¥5i4T5^ 4^C4—^^19 dWfl® 

^fiice *l*|iltr31« I'ftra l 4<4 dfif C9i4 iPjfiBtaiV 
Jttfrct) A, E « Cc^ ^'(9'9i1 dti—ft® lin, af!i s^cn 
A 9 Ce» ®iw*t 5-51^*18 9ftdta*l«« Tpiti 4 ^wi ciidtdi&i 9ti1 
TTadTTtf 41®* TfilCTI ^ BT¥^«^4C9dtt3Il ’ifttl Cfl t ftf® ift 

^ 1 W¥ tUdldiSs fess « ¥ft»itcan 4^ otsiw*t fulfil "*|'f «( a®, »tl 1 

®lc»i *l5niii 49® dwi^td ®ni ftsmn <*5i 9t95i 'jii ii i 

nft*t»i9 991 tiw ftsu 111 
4 99 IE 1 in 1 118 ^® dunatti 
*rc5cH»rt^® witidwin ditn 
w I Hi® cnftEsi^in *1919 itcn 

•r 

9«f 9?dtrt C9W19 9pi9 fl cntstn 

9l 99 ♦ifidtl awl99 fd I twt 

iti. (HttdKteati 9f«i nft® anrtnft® 

’Jfintn 9Jrt «I ftf«s 9tff9* 
99< C9tn1l fn «H9 f95J< dff* ^ 
«►-»« fR® WIT’H^fl 
nftl® 99^1 n|l®l| t9t(9 f IC? n® (|9l itfqtil CI91 9^19 *% ■t'f' tWPT 






ft®—jji 









1 fsaj«ffi ¥?c«“jt (») eiwt=n 

Ji^a wsi »raH ^fsRi cvK itlai ?^te \ {*) iitft 

cittswiT •H'lntf jff«3 •ni -Tiiltst "nPf« It? m ?fn?t 

* 

'MU ftsr? fifeflts ?ni fit fit? ?fii?i m i (9) fsit^t? ?w 

ftcv ?iF5t T» ?f»m -ir ?»? iih Pifiw 9(1(1 

0(f«fC'S5 ?iFBl ?rsrtl %»11l *tfil?1t1 ftfil^ *?1 I (I, *) 

ft? 4 ?U[C 1 *ttra? tic? f? 5 K ^tfs 'IK? «ini AH «I8J» 

nfi^tw ??1 ?fl t 41 ?tSM, “jFl" icM ?flal ^¥TiK ifiliil inw ??« 
ftfiis ??l WH cs*1 ?«, a \C? It? 9*r* ^t( iftnti 3t t1?fwt 

Pi^s tttl ?i?ca ?K? I J«t9» f?5Pli=l ?«»’Ttta c?t? fitt? I5W vt 

tffl %g? ftgiftft? M I ————— 

fsca it^la f?fii9. ®^*tif? ?a wr45 itrtw i ?(K8 ?tH? ??1 stft 


♦t(M CHS ?«59 tHI «? «ln 9?!?? "rtCfi f? s^twwftc? ^»ltC9 »nf?w 
oren fie? ?te* \ Jit cir*«fin ittiii fit? it??? 

w(i» 4?? arcat? £ftc&^ r?n?'la 
ifiK? "M ?fm 4?RK«a fi?fic? fit® 
sPB? am? ?1tp i Jit TfWRi 
«raj? cirets ft^rfia *iiEa? ^?qfe? 
«?fii ?t TUI ifi I >9sitfr5 itrsitn fit 
fic? ififliajs ??1tn fit (fit?) fS9*>l TO 
""rtcfi I tfitfiw? im chS'j« ?i^- 

•ifB'afiK* ?<1 ?f? 

fta—>19 4fit 'Stfil ?fi*!S raft's 4)t 

if- c) *jtcq»? «t« ?r9?<iictifi ?r<8 I vcaitti fit® etc« ft® ?fSM1c 
?m. Jit atfifiim (?? VK? ^ «r>t ?tcfi 4?; «ic?? fit^i 4t 

t^iTO ?m (Trtc?^([it(??(r?e?(ti?fi(?tf 

ttfl ??fiH •ttV?! ewf ?9n?? ItH 5«? Wtd fifiW 

®%*if fitra <it(? ai; «tfil ??l fitev file? i ita? iifia tifii 

fit®C? ?Rl»l ?lfinEP«T I8i»fl£)tt'tt tttPM llfitl^? ?[?Il ?* fil I 









I 


( Current Electricity ):—tfw 5%fS 

■♦itcis f<f®9 C*IC«£^ 5(^1 "Ht? « 'Stftal 'SntKI Sj*itt9l 99, 

^191 9lt»l CT sn CeiE^eH 99^1 99, ^ si£ri9 9«0 ftll, S® 

C?K«W9 *ltai f«S C*ltW*l ^CS, 

9^ «I1C» (ffeil—i^C) I fl* ifif sift 

9WPS f^fss C*ltt&!l9t£'n *ITC9 (99! '5T^t9l 
ifl^ft »(fS5t»l9 'ST?! 9lai »i!£9tfw'S SB. 

C9 *(<!9 B^BEBB C*fTC?Bain BBtfl ai 99, if 
'SUB? W fBII «tBt9 9lt?S «ttC9) 

IbTeb* flsjT^ <£}^t5 BCn I 
'fl^Cei C9«t1 BtICB CB B(*T aBtB TeB’^tBl S!t9 I 
®i«n xtml $® c»ireiBi9 nia stra ^ fa;’?? f|9' fai c*iP5c*i9 

■ Bi . 

*tTni Bt|9l C*IC«C*I9 ^9, « IS^JT (SfBtB Bt91 

M ^ 

WNl fBSJiraB £9*119S,*-CBC95 «lTi»lt9> TfW9 91 

as-S C9tlt <tf9tf|l 99—Hfl BJII 9JK99 SKBj| af9T9 C9^ C9T:*9- 
EStC*I9 99-51 ^9 « 4f9t9 91 9|9l 9t9 I T59T',''fltSt’T 
^IB f9fw9 C*(RfeaTt»l’ 49 91W 9tC9t9R BTW 1TC99 991 ftffl C9 
«9t9 •?! »9 itm ^ifll 'ifl 1 

fii 9f9 «<wft nr9 f99i, ftBl, ^9 c»Kim mar iIe® 
99S91 ii mm iftit ft® cicwra *»cai ftn c*icnni m<m 

?m9 9T91 BBtlimBlw 9^T ft® £**1199 mi f3W 




»ttra CftiB—i»t) I jS^ 

C^*IT? 9, ^fif Ii)*»t ?T<9) cf ®69 

C’(fJ&iI^TC»l^ ?tn! 

^K»l *TCW »Tt9 

^ffe'S '«nw fsil C*ntfe*!9tE*H 

^6^5 •(It?, 'SW 
*Ft#i c»iti;i5gi*i •ir^i n#i 

^915 •tir^t^ 8 r^K wtfiF® 

slt^® «iTr?c^ I m? c>tt»i 9 
SlWlPiTt^ ( evil »iid Dynamo ) 
*118^ ?fill 



•t»iK ?ftw *fr^ fifli c®trec*« 

^«rra nwi *« « ^»i <2t^t^ »?c^ •!«?, CTt»*i 

£*K*5? C?»ini "l*^ ^ruil 'St^W?’ ( Exwtaat) 

* 

ini « 9rtsit£5|j5 ««in ?T5 ?fiini amj itm 

c*itd!W»i *tt^?i flDH 99 9 c»i%?s *pft<n *t?i? 

ntwl ^ I ''TO'll? C>rc*J? Sew? *1^1^ 9 'St^*ITCTfil g?? 
?WJ *lTC"*t5 ?!,? 1 

m 

8(Wfl «»(tfl CT?1 Wl *tt!* SIMT 

«ii»w 5M ♦tt^ffi j 9 R:»w 9t*t ^ ^f\ 

'*lfw I "Itffil W fwl W*F 

9^*st5 W(& 8?i «?!«< Wfl 

?it I ^>8^ 8i»i «prtc« m ^wSl 9 •tt'W 

?tfRI Vtw H \ «*ltc'®9 , 



iTO(i en§s3t»i 6ic't< *fi'f»r aflws 

^'S?T* «C^?t 'cnjc*!f9f9l <TI'<Tt’ ^ 5t*i nt^vr* 

t til’ll (K’lT? *>*|3 ®5T3 ’1't ( W3 ) 

^wl 4n«( w \ ^i«fi ^ 5tM, 4i^rt»9 cfl^i ^'® ^>1 
I 7?^r> «fi:«ra ars «*irEf5 c^^t c*itcfe^w?i >Tt^^i 
^ 6t*I ’IT'^^T « •IW? ?5 t 

Os^e^ (Coll):—i.»iq ■sjnsf?; f¥®a *iRi6t»i^ 

rttsi §cai|’» { Excitant ) <«? Sc«^^ *15?[I5a 

I Vl[ CT ®C'B91C^2 

Ijfta «fjFSl c<1ici>iigt^ ^<r«. *ffl|®1t 

fs, tW’f *tf«ll6s ( + ) C*lT»l S «T*Rtl&a cntCSspST®! f^i '«(<K 

C!lC<rfS? ®5. CTt*!^ (-) C'Tf®! ^C»l I -4? SI?1 

>1^^ ^r^C»l ^TM3 *I»(I f^5l IE*C3 Hll?K I ftgn, 

lOTI? V1c*l *jf?5T»lC^^I Jiff'S flfapn *lf^6t*l^- 

c’lttSR^T*! ^1 ?1t<t 1 cjjct 

itJittfiw “if* “ir*«r» f? I f^« mt wc®« 

^J»TC»I at’lllfHW tfjfjf'll ?^*ni ^11 «11CT, 

^5l { Polnrisatioii ) ^C5, ^<r<!, c»jct 5 

im ^ ^ ^fsiil fif^lts flflW *ll«, t?T£T 5??! flKIT«S(, 

Wf® ‘RiCTT^lT^f^Bfta* ( Dopolansor 1 

sswrafsi in I <;*n*i c^w v*i fa^w 

( Loc.il*BOtion ) sun® Jl¥$ «Tf5l99 ^C^, 'Strte 

*f9 c®tsf “Jilted? «nTs(st I ^*11 ^j®nr c>i»i 
fliCT VI 1HI«I ^ *wt^ cwms 

.Jift^ «ni Mtntws f3ifH« ^“1119 muR i 



of cell):—<?rc»ni *ira 

ifaplrt ^Itil t *ffa6tsi^^ 

<at «fJni\, ’¥tt»i *if»5W’flS « c’fpt c^t^t 

’ff «1« <(11? « 

*nit«f ffl I T551' 'stfUtni 5}CTi 

site {si:ci^ ill 11 *rti« «iti 

*imi ntci I ‘^c>i fflon Cl citni c*i{«i- 

nt^p I'tsTli fi>s *iwt >=1111 v>\\ 

115KI CT *;«! c^i? tic^a*! 

*MfiT« 11 *tT^ I ciwi ^111^ Cl CM i^ina ’3111 iici,'SCI 

c*it»ifiaiiM ci^ OTM 1111^5 ifSc^ca ifini, fia 

If® c»i®1 4ia'® itt^ *11 *ltfllTl ll"t, *111 ’a l^tl 'W 
t^c'imtil^nn inm afiiii c’itatfica>iisi ia afiOTl atiti 
♦tlMi ilfaci I 

C^CnB '^'*1. (®* ®'-) 5—CTPW C»tt9111 

*ifiBl>w 5tl5ca itn iiT»rnf^a^«((^ 

ciy atitwi IWI Cl C*1tl&*l^®l 11 BT*t-*tT^aj icS ^Tl1% 
c^rtama ^iiitii itf.'ff afiit»i fi5.i^cT cic*ii in fin *9 
in fS[il 'itiTfi's am i cilas n 

5ti fi^^Etsia-m il ^at&l-citfta-cati (Eiectro- 

laotive-force ) 11 Itcac’l 11, <«a, ( E. M. F ) iin i 

tn csi*^, ( Volt) mi n i 

*—PF< 'Sitm: 4tatnia—(>) «t^- 

iltSt ( Primary ) H iW flOT^ mil Ittl lai, (l) 
(T(CW’«lft {Soeondary), H ciltiq (Storage) cm it 

*—fi 



( Accuninlfttor ) It*? f^5J^ 

»rc>IJ iHH <?[% a^Hi iftil ^C9 I S|i^ 

•snt^irl^ c*!®! 'J15J, m^p, ■« 

at^ms W, I'll ;—Sif { Ckrk ) c*!*!, K fis 

^l^taFlwfe c*I*t, I 'flu's ^lilT ff*1TR 

« ?^5rTl1 5fl I 

C®^C®raj **t^^e^ap !—fill *|fil- 

stH ti|^»1'etc^ CT’S^J ^t^ltce fet*8W^ 

C'l C^PI *»f?tCBI lITfT? 51TJI ^iw 

C*?wfi!® C*ltcS>si5T^ \ ^tf<l^| «;5»iTia 

’IC'II '5'Pt<^ ^'® '»lf'l^ 'StfTOfi Ift<lj C*lll^rf®l 

*lt'f’»] I £»!E91 £*(C9!^ C*11»I 

( Polo ) ^1 §lf5l'sn?i ( Terminal ) ( 


t 1 W'gl 

8 1 

8 1 faa^l't 

!• 1 

(Zhic, Zn ) 

{ Lead, Pb ) 

( Biumuth* Bi) 

[ Silver, Ag) 


* 1 

► 1 Olftafsi 

v^ 1 emu 

( Cadmium* 

(Iron- Fe) 

^Aiitimony.Sb)' 

( gold. Au) 

Cd ) 

^ 1 fi(ca>'i 

»1 'Ji’ii ( 

it 1 fltffilW 

« 1 fB*( 

NickcL Ni-)| 

^Copper. Cu). 

(Platinum, Pt) 

( Tiji* Sn ) 



ia 


«’ 


(Carbon* C) 


'(Excitant) :—5|t>I CT*\ 

^*fa I c»iOT ’ifflewv ^^(Ba 

»if«f5® « ctctS® c*tlc6sfslq 'si ^aiwa fsicifiinj 

sitijjl ^H5, c¥a»i ^ a^rtj ®(fa^ 5f» 




i %rw^ ’tul'f 

*n? I «^i[?[?i «c«t<tsi w 1 

ffltu ^wwa 'Slf^^i W'eil i (atit^R 

3!^ ) { H. SO 4 dil.)j wf5lfsf«-»rf''f¥ifi|3| 

«i|%-S C»t1®fl C*i1%tf*ffit3i -«l^»tCT5 ( K.CrsO, itw C*lt»ll 

JHeitTlS ( Zn SO^, 0 H^O ), *l^n ^*i, 

(X H*C 1 ], «(cq c<lT»i1 (Cd 0,), t 

(I>epf)lan 8 or):- C*IC*H 
(Hydrogen J sil?^ ^*1^15 i|rtij §5.*ni 
C*i:«UI 3ptt^9 ^IT'WS ’Id’lW sA 

‘'Slfwt^q' ’IJt’l ( Oxygen ) antq:j 

M*!3|1 5iq (Hit>) «>« I >at 'srfewsi « 

C^IW? itctj 'Disn 3II^fI3 ^f3E'5 ♦(fflUlC*!^ 

«l%5fq «tHs I C’lt'ltft- 

m \ 3iB?i^5 sfq l^c’it’itsj^- 

^K«a i?t3j «tii» 1 

( Mj) Os ), aifi|5 ( H NCJ, ), C’tTSlf’nil^ ^tlcaJltsiS ^ 
cap|f>!^ <af>n5 (K- Or, O, H* CrOJ, OT5^-*a^-«l^mt5 
( ri) O, ) >[t•K^^6 ( Cu SU^ ) I^Jlfft I 

'S 'Stsra '=r 55 ^»l (The 
Simple Cell and its Theory ) :—mitPllI CT*! Zii { ) « 

Co ('®t»lf J <*1^^ Ha SO^, ilil. ( vm »tWr3p^f«^ tilfil® ) 
tIHI ftm-mn tifT? ^l^)2r¥?*l'»lt5fRT 

3^ ^513ni«ffl¥51 I t»i -a^ C3| «!t»n fJiac^ii n? 

H,SO*(«!t «nt (Moleculeyanujntats.'cloiiwed) 




«[<t^ Ha(+1 <8 S0,(-) (stE?! « 1 ?W»II 

SO 4 'St’I'SfflE^ Rfg '??'?»■ 

(?tt«lf6» Et^ <lttv, 'S H; *l^*if95Ttn 

Bl^ '(tE^ I ^,'fl HjSO^ ^5'SfilC^ 
« cat’ifS® «[wsi'9f«t ii^ME^a- 
Jiff'S fsif^l 'I’fTta '«tE^,. 

'H.SOt 'St?if 
{Bi5—*lf^fS« 
«CTWfie Hj fl SO^ *'ffl«l'5 ^esTCV 'ini- 

^Ttsrt, ?««! ^1 '"trtsrt^cstnil ( Ipnmtion ) ^5| I Hs(+) 
eT«IE^ ‘?T?f5?V ( Hydrion ) « S0i(-)®1ilC7 ‘»lt»irTW' 
( Snlphion ) ?C»I I *17, (^Vf 

Cu ^(C’Wl Zii«7 ( Oxydised ) CBIi 

SO* IKtSl Cu 'B[Ct.|ift ZuOia 7tJ1t7filT I 

OftTH SO* 9® Hj ^t*Wl Zn'flS 5T*irtf!I® 

7?^S7n>dil. H,SO* Zn € Cu 80*(-) '«t*- 

Zn<n ^T?T7 • ’tTE^ «llPra1 I SO*( -) 

'irysj'SsH- ( 4 ) *t77€^ HjSO* SO* (-) <87 
HjSO* (S|«^ ’EEfl «'S «1 H, { + ) fsi^'J 
^£ 7 ,-Hj (+) H 5 SO* ’857 SO* (-) 147 

'ST*! 7^ Hj (+) fsi'sf'5 ®t7,—Jl®*f »TW7if 4rtj- 

ePirs TTCV,« *i^re ^ Cu ia7 llar^ H*80* H, (+) 

filTf'S 7^71 ^W7 IUCT *1117 I 7)'7<47 C771 MIe'SE^ Zn»l|7 
* 77 «C®J^S 0 * (-) ’Qt5|7 *r*t77 Sf5 Cuill7 §77 
®ft71 H, (+) '01(17 7*87 77 I £0* (-J «(1 ZnCT^ 





■3t?T3 Jl5r*iasi 2nS0* (ftf»-»1l9IOTfe ) 

«n'« «l'3E(il5t .Zn I 'tin Hj (+) '«i$Ou^ 

■srera 51^ fti9i cntcfejiwt*ic^ 

■« Cuisi? CTtil 9l*lt5fflXS 

ropin *11 «ii^ii[ ’lie® 

*lTf’l?ll ’Itw I 

fxf®a 

■nfilswt®?CfEi—^^1) ( 

4^5? xfx ^CV!*I 

’iR!6T*i^ (xn^ ^ta) atai ^tEiifi aial *ii ^1 ^5»*i 

fasipsa siwi cif a« is^si ala t aft 

'3iaift‘!|t® ^ai aia 'sisl Cu aft's 

»iuai«Fas ’tftsisiwa ax) ftai ■aatft's a^ai Zh-' aia ('siata 
c^iwfif® ftftni^®iat? WTcf*iasT®itai aftrs ^ftata 

■9) I ®Tffta« c^iUfasm alffera al ’Jtta *il, 

^lai *1^*1 aan^ pftics wa i '4|?K*t 

c’infe*i'3ia »ii<ai asita aic^ «'s’sa ^lala ar-sai aia i 

. C*^9Ttf%C^**!l»a { Polarisation ) :—H* ’UTa 

Cu ia S*fa ’if^'s aa « ^ata aft^ C9ia atataft^ atf^al al 
xna>i cf '5 ^fia ’itt® a?iwa ^iiftai atc^ t «ia*i aft <flt 

aiiacT Cua ’ll® a^tas ^pai *it ata ^lai afea *rca 
ca siatx^'as 6i^ fafi4 H ^ wa a^ca ®laia1 «il9 Cu ®3 
<111® ailftic's ’ttfaw ai, ®f iif^a-oftia ^'la *if%ta i 
®talwfl «iTa Cure -sitfare =il, 9tal H* 



ft®—ia- 




I Cua '51? ^,- 

^?! Znim ’ifS'S *1?^ l«13 C<1t»5lT|5I wwis« 

<itf%t? t '«Pff'il^ Zn « Cua atai c’TtcSj;^!*! 

■« c»i^ itaT? ca^i® ^Nai Tf^a i i?*?:'! 
*ifi?i5« ^q^cStraa ^*ia Hj «(>« c?’5 t, (S’!, <£^, 
®5M; sw ^t'S?!'« 'is^a «fat5 caii ai'satta 'c^iPiifa- 
Cit*R* a£®i I 

(DopohiiViaativn a»<l Depolarisor ) ;—C^ftsitfStaf*!^ aiait^ 

t 

f®c’n*iTfatq»iif a£»i i st ^itca (>} 

( Mechanical means ) ^Wl ?! I^g? ITal ^flWC^ 

c?&?i) f’fi c^t!i 

«£?tsts( n ^ «(«il aal a? *(11 (%) 

(' Chemical) ai ’st<T'«. 'isw ca>J!i .^i ara^a 

Otic'S 5a at5i (Oa) fsspra atal 0 „, 

faf^al at?, al at?l "sia cat^ <a^tca Hs<i5 Gift's faftii 

‘h 

art 1 <51 atartfuT :?ar, at5l ni aR?, ^tatca* 

‘fec’it'iTait»Ts' ac*i 's t%£*iisiir?taia?t 

at*i i faf^a «^T£aa fettT'itaTlflfttaa sita casal a^aics i 
CCTt^jt^sf «0Jt^5sit*r ( Local Action ) a1 ?ri^? 
Trti.‘—ca£9i «flt?atEa faw^ Zn aia^rt (taca^ H^S 
oia fa«'5 Zum c^tfj atartN^ f5p?i Jtt?) fa^a; Zn ca*? 
Jii^iSw iiafa 5? 5j I c*re?i at»rt 5?i^ Zn anata ^far^s 

5a I (11^ atstrt 6*R Zini) Jtrtrt*!^: c*it?, ^ai- 

tlf*! C«1^T»1 (Impurity ) «tia <!jtW <<ia* C®?lt*I«f*I Za^V 
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¥|tcaf Zoas Sift'S CS|ei et'TS C*t»l'9ftl?r 

41^ ,if ^iCTt <ltt^ 1 (9^ CT»I *it5lJRE^ C'ltvil’l 

iSUt^sisi I ^^tr® Zn;q?l VTi ,'ltW ^«(5 t«t 

CT «}^15 '5ft1 ^tftl^ Zn -a On JUlirfsf’F 'StOlU stm ft?1 *ft«?1 

h 

Ut^i :!( I ti|lt^»lt*lW iflWmsi, ^T«1 

Zii m ( Amalgamation ) st5l snft*® ^ i ZnVf 

’IfttM itctii Htftc*! ’ItlT “flttiS ftf 9|^^l'51 *rti« 
fts 9,^«i 1 Zii ^fiitn Zn 

fil<^ C®^Tq ’fluff- ftl3 ’flu *sut C'K^'5 flluffftig C®Bf1fl 
Zn 49 Sift'S CT*! sj'UJrsi 7^9 ;jl, c*lWt«1 4Jl*?»llH ^19 5^^ 

V 

*I1« 111, 4^ CB«lt'l’«ftl 'SUIH flftfUl 9tli I 

ssr^stt€*l C^«*T ( Kinds of cells ) ;-JIB?nB9 919^ 

a CT'i'oftu 'stfti^l 'jifli sJU's ^®i • 

Sfflftrs csi®i'«Piu 3iwj cHCTi^ ^Ttu ul^sfti <sil^^tJl c>in, 
'SUlWI '5ItftC9*l (])aniell ), 'jjltiR fBunseii), C»J^»HT¥ ( Lec- 
lauche ), ^Tlcaptn® ( Bichromate ) « ^ (Dr^ CW s«Uf*ltf(r 
91 >1Ui1 9ftral iflUl 9195'5 W 49? 3FI^ « acul*! CSI*l ^9191 
C915|?I flftsittflU dS 'llt'Stfi' C Staiidaid ) Cflfl '5Tt9 

9)9^® 99 I 'c 41H^' 91 'CAW'S!?!' CAA'Sft ^9 C9WtA uftlV 
HI 11 I ^frtJ 9199t9 99 1 srtl^tit CAAUlfti ftC9 9pf® l‘ 

®nftc9*I C9®1 ( Daiiiell Cell ):—^91 ^aA flfft'f ftftS 

CS1A I ^tfS ’flcaiu *tt9l«R I 4^15 9® ATar, ’sl9ia 9t9J 

9A ^‘CS9 ( CuSOj ) «fA a ^9K9J ASItaUa '8l9t9 AlS 

a ftift C5lfe fltllB fllw I ft^9 fllmlS ^*199, t9!9 9^97 
«tAf9fafS Afaift'^ft’F 4ft® (> 'Stfl 4ft® a • ®T<? 



^ (Zn) wa '(tCT, J Ij'C'Sf «IC»ra ^*1^1 >^1 

c'sw ?flm stRit? 5f3 ’ftajfBa ta^lB ‘^T»’ 

<S5cqi ^'P5?*cF®n 1 c’ftst C’^TST 

T!i^ nt'sfiSc’?^ *ltaii^tt9 ’s's ’iTifei 

I ntsfS ^f5 *t{^f5^ 

c*tl5t. 5f« CTwISs c*iln, *Ttnf^^aT 

CW :—Zn+HjSO* =ZuSO*+Hj fsaj— 

f®c^T^tfiiu*tsj:—Hj +CUSO 4 - HjSOx +Cu. 

«j'®(£iq (Tf^ll ^l^rscs CT ’liw W ’lRl*It'l H^SO^ en, 

CiiSO* 5lr® Pit ’ifijJil't <arji$ §<.*!« fv, ^3?in tapus 

*rer^*ii =1(1, Zn tan ^ i^trscf Cu 'sfa 

’itrsn ?iitar Issfh ^15 

* 

vit^sfe af^lj CTltl e.tra «ttr^H '8 Cu SO^ ) 

3|8i 1—»lrt55 ^riira ?J ’ftfft'S 

■*nic'«f Pi^ ?t5' *1151531 fiiaf 5*91 nTlc<s ctI»i1cw ii5«l ’9fWi 

4» *llm >«|^t6^«ftet '«t»H niaif «PW c*tt»l •t<)5 ?i. 'ilfs *ft®- 

stfSs 'UT Ptf*5 *lwt< stffii ’ll I 

^siPl!l Pl*l ( Buiiflun Cell) 1—t^'as *1tar «ltt 5 1 

iii^fS '0? $1165 ^ feiinnSt? qt?t?i 5wi 

«fifji5*( > ® 1 ?t (iifilxS « >:t ® 1?1 

fi^n tZn) *lt'5 <ltPF t (at *f^tK CSCTU aW ftSl* ^»PH 
twT>il§Hl ■ai'ia iiKgi si’ll ss «(at ft Its ’Utat 
(flPl® C HNOj ) (« 'SSJCTI C (Carbon rod) Htcv I 

C il'afi! « Zn •It®f6 OT?(i5s cnw, HjSO*’ %nissv « 

H NOj lw*<1»itslti!lS I stills’?!— 




Zn+H;SO; -ZiiSO* + H» 

;—H, + 2HN’0«-2H.0+ sno? 

;iitc'jc»i ZiiaHjiSO^ ’♦BsrtS 

■s NO„ ?? ! 

C*l^»ITt^ ( Lpclanchc Celi):—loti's 8 NtCf 

fs3j—1 ia?IS V? %fcsa f*ifn al atr^fa ji«i 

?}9I ( Saturated NH^Gl siihitiori ) «ltC? 'S 'Slic’d JIti 

f's fetatSla \ 

fa^a ■^talBa at^ti MnO, 's ?iiTJt ^aena 
atai caai ‘aa>@ asasiTao (C) i 
ai^tafinaf jiaia st^tbi a^ai aa caa 
^a*ita«IB can n^ 'stca 'aitfSai ata ^ 
ft-a—nw ninfSa =4^ pieatai aas ^faai cif«ai ?a t 
(8^ apa«iT'(C'8a fncsa cia «tcn a! 

nfia^ ■« C+) cnvi 'la^ Jin c^icnSs C—) cni*i. 

NH^Cl 8 MnO, fenlntai^^Ta 1 

can ;-Zn+2NH4ei=ZuC],+2NfI, + H, 

fscntntlac^aa;—H, + 2 5T.nO, = H, 0+M », ().i 

isi^jia Zn 8 Nfr,ci ^5ca$ ’pasir^ 

atcv ‘acjnfjiai’ nna (NH3) fail® fa 1 

wan ( Ory cell )—*fTa af nsfTa ijacaa caataira cacaa 
3ta, ca'aaara «fla aaK<a af<i^ ffS fafai® aftai aa 
a^^-ajaafa aa I B. 0. C. wacaa aia io* fEcai <afra 
a^a 1 taT£^ C *) csTcaat *ra a<8t aim an, ^€a aca? («) 
aa a^ft^ aitfaa fli^ia, aaal, f^aoFtai^% 




( ZnGl, ) « ( NH^Cl ) >*1^ ^1, 

*tWt£<(« ’tfl '»lT^ ^*1 ^ I 

f 9 t?C 3 FHt^« « ^itfflK *1 I 

^ n'?tc<a *rc»tj (>) * 8^15 »tTT»i 

«§**3 f^5 fflSl 5t?l 'SiV 

*1? «rft¥ *i«II *??t« ’Ht*? 

*ITC3 I *ir5ff5« CTt^ "S ffsl caMtBs mq i 

t5T3 t, liiSI, til?, 'Stlfl C«l?^!tT CTt*i3 9T9, 'silSJ^filT 
^«i1 >iT>rr3*l^: **'s^ ^511 

cetK*I^(MelIe8en) q? C*!®I-5^15 

ifSl *ftPS3 <113! ««TC3', *IKlfe I <4? 

^KJ «si3 ?(ffeta, [^"{fl!*! •« ^t1l3f1f, 

"ttct I c>i9if6a ^t^si 'T'O «(4? 

» 

(Pluinbngo) ^*RirtTtca i c*!®il5 pts ftal 

i»W « PtcBa sw fffai n? stw atatr® f«'®? ’um 

?tc® *il£a I 'ai^ain t^Kng ata* 

•^—•V«a »ittt« I 

g?C»TC*13 a[R<fl (4^ CT '*T5Tf7rW »!^*T (4^^ '45 ^£5? 

*;^al at«al ata, ca ’aava ^altaa ani afal to, 
fatM CT^i 9fli vfk'5 ?a (flat 'statal *iwtan to«i *t!fT'f fafti 
ci!?i '^c*fvi I 

aitcarojif C*t»1 (Bichromate cell);—*aa^t?5 



f63(—i-3* 



♦ttFS fta—I 

frc^^ »(fef53 £inn, Imi ftOT sl^ll ^t^5= I tstws 
5^1 ft«1 "It^lffJl^ Zii *11^ ^1C5, csitiifS® 
C’ll'l 1 Zn ’itsfB ’t»il f^?1 'S’ffe C’lW 

1^99 9t9l 5!® I CT»1 99V? 9^r3CP al ^59;? 

1*^ If'OlSt^ 5ll^9l ^99 ^fsiltl ZufS ^*1 
feill—ie> »(9t«f ^1^91 '«rtl9, ^^91^ '*03 “*3 93 *ll < 

?9tt^ C9 «39 9fl< 3)3313 33 '®13\3 S*tt9T3 f^l3 3^9 I 

... •»»* 'Stfl KjQr.Oj.—i" ' 51^1 

H,SO,.o. , Hg,SO,.1. . 

HgjSO, {Tl|Tf^%3t9 9t9i:9*§ ) Zn <11919919 3l *n33r9?{ 

«)3’3rt 3lf»W3 ^5 3J3«t3 33 I i£^ C3i:93 Tt<ft3^— 

t999i3;—Zii + HsSO* = ZnSO* + Hs 
f5t»tl9tf^^>isi t—K.CrjO, eHjSOj fJlf93l £*1)^1- 

f93l9 ( K,SO, ) « caplf3V ijjfiis ( H.CrO* ) 

33 I ^fsi^F rfifJl5| <af^ *IW r®C*I19l3l^3lC93 ^l?(l 

* 

■3C3 Hj C3f «t9 *ini*l® 3^9 « PtW CWlj^ 

( Cr..Oa ) 3^31 3t3 I '9’H3l?® 9C3 H.SO^ <63 

■9f3'® 3^31 C3Flf93fl 3l*iwfe Cr^ ( SO^ ), 33 <«3^ 

P 

'5131 KaSOj'^S 3^® 3?3l caF13'll9l9 KjCfi ( SO* ) * 

ilia'f <6^ <lt^l3 93’! %«.9« ^C3 391— 

K.Cr.O, +H„SO* +H,0-2HsCrO, + K*SO* 
2H„CrO*+3H4-Or,Oa + 5HjO 
0r,O.,+3H,SO*-Cr5 (SO* )a+3H,0 
K,SO*+Ci, (SO*),-K,Cr,(SOJ* 

• •«r5<ii3 <6^ cow H jSO* « Zn s«ai| 9'3Stl« 33 I 








(Clark Cell)cwft 4»t, ’iRi^tn ^trtr 
imt* f5 I (Board of Trade) fulfil® C»lt»n| 

Ski 'S(»f« I ^ Olfl)fi|5t?l ffliji « 

8 fll * 5R( ^icn »tta( 1 dll ■'tIccH ssroiti (i) *rTitf 

^ti5. *tn» c»im I dtl »(t5cini ®»(n («) <fi»f5 

♦t'Tlf; ><1 I'tW' flw 

( /.nSOi )tv «f>nl '!t?tJ| 5ir?« 

(llg-SOi) fflfJI® ?f|lni <*[«« I -fll i»5! •wtt'fj ®»PI (o) 

ftf ntwces 1 ( 1 * 11 « (») (iwi fit* JitwcSs fs 5 — 1 '*^ 

9>i I •itaiScT (o) ftfn fill ’ffim ®yifi wifssrt 
ftfiiiT? '(ij's i') ^tsi fiT fit® ^*1 If I {>’) dif fs . 
a^ji letl c»rt*i « (») di®® ♦ttM ^ 5 i ♦rta'f‘'ifi' 

JHiSHtf ala, lut »ifi»l5a c»tt»i i ail cfwa 5 • C a-gaia 1,41, 4T, j-i js 
c«l^ 4a: lata tWlcaeia t^t-ff^fitw® *••••" i ^aiK fC agata afi- 
1,4a,-flif. la Et, ant IIw Et-s-^-atCj—•••*" it-i*) ] i 
st^tcfOTa «i«a ataii:—■niafca fsSst (diatii) Tfaai ('gifR atnwici 
irttf® ®fiat 3 aHta nfaata *{(01 aa>iata afiai) nfisa 
afaca fin i , * 

(Zn) f'sS'a 4 a aittg 4fis ats ala <lfiia|, ®flc® fitilf f Mf aiar 
ftftiat, JttatffSra^ 4f>1C5 ^allt), f^Sas 4c»t ^|a1 w f ftal *i|ca a|n 1 
jcl^’at't ntft’rtnt *lfaftiaa bri Sdcv 4fl5 ntatiia fcaj gar-a dif| 
firtai ntaa ff atafaf itT^ii •*! nfaiat fita flia, 451 ilata»flta 

f|n i 

fiif Jd^nS’ca Ji^iS *tlnia;«"(? ( a«ta ) •^Rrii feft *5 4 c»( 

«fiiii, (afi dif|« 4pl5 an® atll fi ffiati fitfiW) Sift ffta ftsicfiSa 
««s(a ^I'lam (»« ) fw ^att|s { ZnO} ftfita ffttf f|ta 1 nca 
iftn 6 a i ^u’C ^ifia ft fa) ffita f|n i aafti ftf ^’KiIk# 
(affs fH afail aW alafif ftcf ), ffitncS *tfali afiata ftfiia Sftra. 




f«» JrtwtSii '•tfeW (lU/.} s(1f5W >it«rc»5(^W 

nftij® ?^rt5) ftfsss m '(tfvra <it{^t8 5ir«i (filter) ei^si 

¥ 

^(fSTl^jR t»T 511*1195 c’llril *1*1 st^'atJi ii1?ii?6 raft's 9ifOTl 

( ICSl f8l»llt9iw5 !!<s* C9f8*! S5'a 5*15 flsil 

»t5*l ftPa® ^fsra 91 ) i5t9lr5.fl9| ni« ft'^l surest atf^i a^esii 

jjS v<nit»n *wt^w ®ss Trsm =<1 *.*) 

^■5lf|pi^ *iire 9i«[ 9tsi silf^w 99 I «t9i ’'tart Ta? J(tsw5 

fl at»T 5«fW& «{*t9t 9t9 i 

ailS«|5i ®lt99 «Wt9 w\f9a 3« isftsl •Irani acii 9i) 911 

'enlsi C5r»l ( Weston Cell):—Nl« 5, , 951 , Jiif, *if?i9t»i 9|ltl 

* 

*19919 99 1 9ft9 aJsi )'S9 Fsta iHa 95«tte 1 (*) * 1199 , 59(5 

•rfftiS* cat^, ( 9 ) 9 a ^Trlt^ra 91? Srt 919199$. 

til feMt*irait«frt ( 5 ) •trtsf’ia' 9jrefji9rt, 
til cicajSs crtm i^) vitsfacna aldiptti tN 
(*) ’I'f’liat# trtwi vitefiiiia ji1>ii9:69 sei. 

till fecSi!? I tilta ^tjS 9139 liWSll Kits. 

JiilS •irtws aft® urraft nlsfsniiwi aft^ 

fiat— 1*0 jR^, tysiift tiUlt caw? <*11*199) Jit c»it®ra 

t, -53, >99, ^•'’C »-git9 vui'* tsH (Inlernaiiona) Volt) >99t t‘C 

i'e®!! sfi t. «im. -ai, 91 Et, artl 9t<« 

... ..lit-**)* 

.99 aits *in&» 99‘3 Ifea 

sa9) ^(tig HNl itt® t*l9 

*Kl« if8 9EI ww I at 
t>l*I«ftt3 3WI a® nfl® 19, 

fea—1*9 Silt® "i^ TTiiWa 

*(1t9 I at ai irtlt ■t 99 a Hl3F91®lfl itt® 1'^' *11* ^rt i 








’’tfilS? I 


^ ( Kesiataiico );—<H^1- 

Ts^ s.tc'5 ^I's^j ’iw? ^t<fTc^ m i 

S.'SSt? < 4 ^ SIT^I ^ «ifii«f 5^H fiRIC?? C^?I ( Current 

strengtl» ) '5^| ^si f?c? I la^ qi«tl 
t Ohm ) I i>®C t^f«lf*ifef^l e'ft'Sl !•*■« 

*1^1 ^t*t1 J.«J| ^1 *• ^5t B. W. C;. WilH '!Ttil3 

'^W1 «13 i «5I I ‘cimiStilsi fa^' ( Wbeastorie Bridge ) ^1 
‘5^f*i%t5' ( Ohmmetei-) ST91511»rt um 5? I 

( Ijftw of Henjet^iiico ) :— 

( ^ nmi lieta 'sn(*ilrs ^a, ^<41^ 

j 

ai>(i« OT^ «i5tati1 sIca i 

( ») *iwa awi ^?ia Mf'sa (Crws secti- 

* 

oiial area ) fajS*l SIWa a* *l’!l15 a'S bt®! ^5W 

alia I 

(a) t»1 «iwa atm* faaia ar-5i^a ( Specific 

Resistance) tSi-oa ^ca I fafss *iairta atai Rata 
ifa'5l« faf«# I cast^t ^ i ca^fettaa (a Centi¬ 
meter Cube) alal faata WJi'stw 'c’^Pif^ caf^ijtm’ ai 'a??!® 

atm' aw i ca aa^i a^a c’^Ptfa'? cafefenm caast arsa 
istatraitw aw i *ifa5t»i^fawa a««i^ atai 

ca^af9 ‘ai^iarta’ ( Microhm ) atal aW 

aa 1 ’iat<tfN ai’i's atai ^a ca^e sia, =pi« *<a \ 



«5t^wn I 






>1 




§51 '€;!’ 5f^n 5? I ^5tw5 51^11^ 5t*ii '>(®ra «ir*i5» 

^T^tN^lC’P ’«l'ffil61^«p ^C9J t£|5i ^5i:it!J «aiH $51 'PIWTSI’ 

t 

( Mej^ohm ) ^***,*-»• I 

aill—( CoRtlucLivity ) ^1 C^R ftcfij? -^iir f?Bt 

ftssn ^atc^ i ^•^\% ^p[T 

Stti ^ 1 ? 1 f^1 -- ^1 

wi ' 

flHi « t^lc^ 'C3^^ ( Mlit>, Ohm Tl|lfi | 

\. 

♦t(?5i9iTal ^1 fli ^ I 

^ait=a sep*?! (Efieut of temperature: 

on resistance) :—aWi ftfaia ai 'it'iset*'^! ^fsiaia 
§*ia fis^a ’tea i *(fsitT»iafr«iW4 catif-’fjj 4i *1 
5|!i^i-<ii Tia, <5*i*{ C4in casw «i^fa6l®i^ ?iaa nf«- 

Bi^K^ sa I aai—f'F 's?i*i ct^ ^wa ^iai »‘^ * 

athfi ata ’»na ?ii§f'-ii^la atal afaai «ta 5$ai 

ata; ^-"F ffe caig 'stafa aiai <2na a*^% alt*? «»ii&i- 
*fts&Ta atai aptast <stia ( i) ’I'P’tnn tai ajraTfa^(MaHga»iti— 

b-s 5^ ^tai + « % ait5Hfif^+ *% fe?*!) <i^fB faa ai^a 
atai o“C5$c3 os^C aiai ’^8 |f^ Jta -6 <5ta’ia ^ca, ra>^ iii$ 
■afaa^a «i8 ta ’fal artc^ 'Tia, caf^ap ’lal^H 

^Tt<fj ^51 EHajV'Sj' aiia aja^ia aa i at^ia fasi'eta {Gennau 
Silver— e ^1+b a^l+^ fsrw*1 ) « sn^i<ca®^ { Platinoid— 
«!»% t5tai+t«f*% a^+i8% ftta>»i+>•«% 

fiias ai^ atai iraa^a ^8 »a i 

at^r-i^a aR"® atata Ptflfafa® aa^i6 aisai aia—, 
Bt- Ro (1+at+bt *), Et - f o^a atai Eo - o’Ciia atai, 



f^■SpaJS 


dir 


aSb C^t ^8 111^9 C 1 S 1 TB M 

f^fes «(t$9 'a’»| ’It? I »i’.<%fBra h 'si«i 

C>|S«}5 ^Stc*f '*1? ®1S9l ?«J — 

Rl-Fo { l+;it) 

m;^ C^**l1C*'5t9 c^1--flf^fHC9‘& ('IVuiiK-'ratuM* Co-pfiicii^tn,) 
91 9191 9t^i ^19T9 i^C C»'5 

191111 t f!lH9t XT^rHC^il ’tl’l' Cl’il ’ll!! C’l a =■ ■ • .fllr, C9>9ejist:5 
viJSCKH ■*••1' I 

til itC^ '<XS('it5l ^9 ( -J. 1«“C ) 

Ijlljfcflfl 9191 'flf^tl ill, Jlfir ^ 

iisl- 441 »(9f9 91i1t9 cfe’^tTHbtil fS4 

91:4 I (41 4l^ra: '3151 111, 9»l!--'3ifii5l(C5I4 ’K*? W^l 

fm'5“*'-* "0-aii 9SQ'®i it>i ^5iii a '-lUsitci nw 
sin <s4 iiti'i'M ^W4 u; *irw.*i la, 411414 

t^ilH4 *!W W'KI 9H C9-^»4"C 4‘4 ■^9'?14 
314 iwt9 4in»M 1 

f^asf eft"^:—fnat ?(iii4 ntnlffai 

♦a 9t6, f41 Pi'S^ Jiff'S ^^i;iT9 ’«jf® i 

w:—«W1*I h^relEHS a-'»»»88 («l<itl'*, fn"*!!! 91^9 *119 ^ '®1ii)i 
lV5i •n§_fh[^9 9191 '!<f,51^ 4)^(4 (5^1- 

(.9619 (,4i-'sripfnc9‘B 'ai^l'v ^«®1 'nRi^’Sn ^a, 
Lnr*!9 ISlN’fW 41(94-9191 5il9SF 9tl { High iusistancc liiea- 
buriiig iiisiruiiicuta) a 9191ijH4 4CiiEn iStniiJurJ I'caislaijce 
. ui.ll) 9 j 9519 491 Vi, C 9 i 5 ,^ 9 J 95 t 94 !Ctt ‘21415 Silivs »t 49 

5 riel 6 ^t-il «t9 4(9(49^^ 9114 I 



(Carbon) s ffSiC® "51*11 

£^'*ltK5t<l tsiCTlB's 51 

r5tOT5TE^ I 5Tn®K ’tl’RtH-fl ^5*1 5151 

'§'S« 51515 ^'8 "S'l I 

£*iifl ni9t£? f!lH»«l ■Sun 

5lf'*fl 'S|5?t5 5151 fl®! •'*•• 

5Sf, 185? C«tC‘^St 5l bill 5l"EtSt'5 
'Kir'^W ^IS15 5151 3^*tS <tr5r5l 

£«!£«% »VysC5 5?5Tfe^, 

'05; S» (^t*& »«51 ^513 ^5.1 

Sim -515 i8* C'Slt'li' 5‘f*(5l 

I 9!l§I*Tt«fe1 S 
551C55 ( India Uiib]K;i' ) 

|>"C (85 5151 ?8*C iSfl 51515 
5«(1®C5 5 8 « 8 -g'li ‘fBt"^fir^5l' 

( ZLrcoilia ) !Sr5*F '55t'4f5 f|I5f<5 

'■i^lSlS 'snfastsi V *5aat!t 'lUST«I*f I 5ti' 

( Ncrnat) aifst'S 'c^tfaitf 5 5f¥'4 {Thoria ) f^fsto atal alar's 
55 I . f^£#ff551 f9£5Flfii51t55 «I^5lS*S « C^tfsai C5ir55lC5a 
■*iirtf*5 I spl 5?55 «g«l5 flR"® 515t5 ii’?5i >'S« f6£3 

■^1hK"5 I 

®S5( 1 <’8t5 5515 5t5| SM5 *t5tii 5‘«l, ^'i53l, 5tlS® a?f?5 

«5S f5^5 5:5 I C55I i55lt5 5t5tl 55W ?f5l|C5 iE?t5 5151 5{rEJl 5l5 I «!* 
«r*1 6M 'Stl'^ 5^;I 551 s5c 5 5l5| 5'f55| 5t5 i f5i*i(?, qi^s 'flr-^fqi fqaq 
5|-^fe^t5 5WI 5555155 ^pl5 ( 








rt»il^:—«it*Rl ^1»iH f^iut CTf»ics »ni? 
C5I, R * I fr^a (sia>t 'tit ca R « ^ ( l~ 

a 

*fc«fti bi^i « a ~ ’IM? ft^fs) t =:?^aTi (iit 

aa^iS R « ' E = KX i-, ( K - cvtii ^Tfsa^^ 

U 

) I / = > c*iR '8 a = c'lf’i aja, "sT^i ?tc®i 

R-K, K-'iiaa 'feic'ia aw5|« awl i 

aHitc^ afK S c»i^i ala '5f5l ^t:*i U = S- i 

£i 

jwca <Ji^ tf'pa aiaTcas S aai ?a, i?;! i cafjia aiatc^-- 
.*«*n faal 'O'l di^F tfatfl aral *iisai an i pcaa 

Jifaiea ai am ani ?a 'stf«i?fcaa djt r^mcal 

am ca«ai •iic^ i 'snaa i«tp Seta wtt?*F'Sc^a am aiai 
ea I CTi«i 'sicaa 'itv dit 'sirfiF^CT? fa^ta a-ft tfsf aaas. 
ai ‘at^''^ta fa®!’ (Circular mil) am alii ea I 

•5nt^'^=5i f»iB^ (Circular mil):—ftc®i 'nfafa'S a*itaa 

a’ftv m«a »ii5''<?iia faw aai vi \ rsW a’ ‘‘o 
(31*1 aw 1 af<r di«Ff6 mcaa aila sa a fa»t al •••s tf*p, 

Seia ^fi^i 8 X A = i*t Jiti qta ^* 1 , 'aiaai afa ajta as i- a1 ‘t« 

'5151 5tw n* tfa>- a*« fa®i, ai^ati = %*• x at. » 
'*>?.«•• 3nit>ia ra*i I *iT^*ila ftw isim athc® Vtw 

aitwifaSia ( Micrometer) atal ftw Seta ajta atRfli ®itai 

'ataiw a^f afaat ®itc« ea i 

e^taw ®lt5'»Kwa 'Stca* 3»K5| at f^n ( Square mil ) 

ant *tfiira« es 1 i asia ta»i af*<c® i fan »iai a fta sa?i 
fa^sw i ea«5 'im* D , > nt?'*!!* ft»!- 





•ini ppi I iMi—«H*ns nfiBiw*!! 

-?f* I »*u f5ic«i a ftc»i ^"rei * 

fjtn 15®—(MU foot):—1 fjunitwij v^? 'stic^ > ^ i 

i ftsi ^ifiiai afits ®(t*s i»* F 'S'a^m itH-»*•’» «’i, iT*3!l5 cf 

I «., n^l \t, 

7T(^ p|«l 

>it? *)t?i ft»i wna atal ^ ^ca t 


awt 


t«. X 


* I'lt '§^f I 


-am—*•• ini«iHa aft ahi *» a* qa sui fe?ia ^«(!g| a« i[^ia t 

xtf'm ft*!--, 

Pm ftatca »1t3* al atffata w ^-citw 

-(MicrtmBier screw gau^^e) aiaatl ai I ^ OH »'>•—ffeniaPfe 

^ ELassiteL^afcn , 

fsaj—ifl* >41 j. I- __ 

a*w »1W mit 

I Jil irafts $*(1 jia(5 crtTtq *tlil ati i cBfwi 

ana caaititlS «* attn faaw ^a? fcaw >afli*l«lca ^ aparjw mft* 
ta Kat^fa > »iit ai at am *al awi S*tt i aa al 
l(* aifsra aa) ?®at! catrca Sata tclf tsi6 atwi aia 
^1 awa S’la ,*, x ^ atfai?# ^a i cmia cmR ; f-aw catir a* 

a(ta^ fan® < aat a* atia fae® atiq i latfacita saana caai atlta 








CT C5lwt» 5^ *it* ^?it?tst 5?1 'fcei S*ni iiv ?W stPra ?«*!; 
AT *n=* ^ m ^illlcs! ^Wl Xy-Vs strain SU ’iVl^' 

cnnrfl cfrtr <sT?iai fjrtlw S?l 5tfii»5*i **? 

cEt<r1S ePi^n *1^3 nnitit Mis 5t(ji3 5s, ?«itt tfwftii iwm 

M tR* 5tfai3 I CfR ®1t5l3 ^rt>l ftai ff>rtt5 5tRl9 5?W 

«55®: Pnit ofhira 51 csion ft:«i «t^- 

w(tiB ftftittf,—51^(1 CTrt !tt 'ttfvw fftwi . feftrs *tfl ?tfli 

■ fiftf? 51:^3 5tft!5 ®fBi1 ^ittw.) »tn aiiSiT 5?cai twi- 

fe»n( alw itwaiftji '•iir’wtw sstii rtftt® 53 , ^*1 5^«Pi 

5*W 'issfii 5^»l (BWI W IWB lt«J arf?® «33- 

ftpmfsn PI? »1l|& C£lCT» aifl'S C5t5 «1S WttfR ^Tifl ftHTW 

<5tf1 nftCS SB I Jlt«*t ^RibI ftBWj «T®r*l ,->-» < 

<«^ Softer iBW ^RlCSl SlCBB ^51®1 attaBl BitCB I BBl—fttJl CSlST BMB 
SfB 1< aftt ?M « CSWfB fw ?®BR BCBI BIB«B Bt 

«1HB ^ » V/Vt+ T«*■ - tV.'V Bt B*-* riBI I 

'StniBI ^si'Sl *l«Bf ( Gauge ) ^tfli M t 

fBfe* ^ra faf%a c»l5 '*ttte. '«bkbi cb ^np»^- 

cst«f ajWaaj®: « 6 fti« ^5t!:aa *ira*tt^ ^fPiBsnr et?W 51®! i 

' t 

*si? w^m ct c^^sf t® «ttcBs ^taa f»r«i 

i •aw CTt^ ^ta ajBsta ^fara 
Blair® ^*1 aa ‘sv ^fsRi ai ?ta (O^fB cstBi 
^ta Biaeta ^ a^ai-«fsi »)a c?fcaa taaar aiaaia 

a* I 's^ai 'iTcaa csiw aira cthi a? an—,’• 

caa^sT (cable ), il^ra a^ca ca m wwa ?B1 ta^3 

1 arsata >*• wwa 'sitaa ca fa^f®, ^ara 

fa^r® ®tata i «i f*^ ^ata atn i «i laafS ^caa. 

.aiBl ^ciTi isita «% i 



'Sicas *isai5a «ilc9 ^i^i «»Tft ftfit 
ntaini^i^a i Tafsa 'sta avs^iTaaiiKia cw fatsa 
tfaiai facepcaa c’l^ ^caa i faf«a 

«f^icaa c^«f 5t^f^ al5(ua *iteai ata i *a*’i *ii»fS '»ilc^faai 9 

* 

'DJt'e ( American standard a1 Brown and Sharp, 

B & s) wcaia Blairs fBcai aKs ^taic? i ^ BT^ffea 
aica aica vtsi aT5f«ria *(fc*f c^isfa wai <itw i ca 'sicaa 
C’ISI «itf^ ??ca 531^TCia «f»CT ??£a ^ Bt^fsa ’H5l 
atwa acai fS’T ^ta, ca^ acaa 'stcaa ww i 

9 

'otr^ra c’lc^ ^) I 
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'sffspfii pi's! f 5 i^gt*r 5 ^3 cflraa *iRnt*t 

c*t«fli I *i^ri ''S 1 M 3 cw cwf fv ^ 

C»l firg ’t»il ^11 I ’iR 

^ir??t ’*f3t« « 'sm ^i5i r^5 ^[•pn ^tt*w i •■ 1 ^ 3*1 

t 

R s= S— mf ^(|t? ’atfil^t S >«? *lf^il 1 ‘l 

a 

« ^filR^ 'Stfsi^l ^tJ! 31^^51 

’t'Pl n’® •ifaJS’i 'flHi 

^5^fl'sTJit?'3tt«n ^mnr ftci Stir'S I 'nt 'stf'pfl 

^^t^'sTcns 'SfliJi's *ij«5l ^tfl ^v, pp ’tTssri «sT5 fsiPftc? 

^ (Safe Current) « f? SJ^lT? i|f*lfl 
( Fusing C urreut) c*r ^lf»l ^1 stPS *rt« 5 l ^IW i 

<a^T? “spr^ ^u»i sptT^ wi ^tc*fi^*if^ <^f w ’tfl’i 
3tnl tii ( ^it*t? *)^>rf*i st^l? c’ic’is S*ts Ma 1 
^^att aR «*!'*ifa¥ a? «l5l ’»iRt %«tn ^t.*fa 
a^ta ’«ista Jnp ^l£aa ^wtif •iRiaia feats '««^i 

'»rRar a^c^ cataif 'stafe »iif fe'at*! ‘sptta«i’ (Radiation) 

afal alsia ’*?« ntlw, ^^att 'staS pta* alat ptr*iai 
at^sta >taiTa^l t R% # ^tafi cai&l as 'stai atE»i feata 
*iatt<s *ifaal*i »ifa¥, ^«att feats 'saist ^a atta 
stmataa apt's ^faa *fl^, a^ap fest*i sps atal attta, 
a^aP 'stafe aatRial at^ata ptBiaal atw ^ 1 y£it ^9t fa**i 
wa fail s'8%) atata raRfici attras *ncs s T'sfei «RTa atai 

i 

'STS afiial arfeats *retaJtl casfn sfPil stcata^i aRial featRapp 
'«tRrat<|V ^al a^iR* 1 



'aitcsTfa^ B & S {'SWi ^STOR) 
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■ iflSJPtPlIrt’J % «R*( I f|ffICT5 IRl? 

{Fusing Current), q ^I5l '5T« it?H qplfl 

*% 

*fR^!SWC-A *IT«fl »R« C- 

■i(»iCTa Sim, d«>^r«c<3 tstcfl? m Tt« 

'sttafl *i<rtc'f5 %13 fq'^3 I A istn's 5 ^* 1 — 

“>•%*», = w*r*, t|t®*lfi-tm, f*r*l»ni 

{ ^l*rt ^ 'Sl?t, ftR ^ )- IfllV » 













PfS s?9lt 5^K5 STflftra C^^qJint. ^u 
«|!::^ii ^*11 meii ml 'ststn »iE?1s?t ’?«t 

. i 

ft «H[t9 5i1 5l5l «rar 11 * S X - ml 

fira ft^Ta ami atfaa a^rara aa i 

1^1 *(fflata atc'tv af«in fsica ma*fB ailaf 'sif^al aS'i'a 

•h 

f|ai 1 «j| 'alfq^c^ cslwa afa^ ca*a1 'atc^ i ml 
aiai latia's at?a atlc^'lca a^a"® atatias «a ^faca ^ 
ai^a ^ cawa 'stcaa ami ^ca *il'sal ailca i aai:—■!> f^lia 
>« c’taf itata '8ttaa atal ("siata a^^r® amH^i'iaB ailcapta ) 

—'®3b-ix >'1^8 —****►'sa I 


'*3«1*P (Table of Multiplying Faotot) 


caa atcafifata 
B& K 

V mi^taa 'sla , 

caa waftfR 
B&8. ■ 

> falitaa 'O'l* 

" "l ' """ " 

**** 


fe 

o 

*•141 

« * 








■niJ 




c 

'•f 







3 t 




! 

( 

^9 

■a.^4 



1 

-•« « 4^ ^ 

'•1 


it 





'•* 

■« 


in 

**• c« 





'Sf'rs it’pt 'sia 

. cfl CTcqa 511*11 stjfl? c’I^ "sitn**! «c'ns 

■ fliitss TNtcv fsii*i I 5M1 ■.~~>\r e^twa - 

; 4 x (>v—a) - ^ X (v« c<tc^i 5)1*11) I 

la’S’sliC'l «lt5H1 CT «w ’StCSD ?tl(1 « -315^ 

«l*itl ?? 'St?! §5l C\w 'R5?lll fJl^nj ('!»T^} 

»itRi cn Pi^iras f*| oTi'n Tfara >i’t*i i 

liispl r5f5 fl 5lfet^a -^t^J *135113 ^CS, ^^3ti 

f"ir^^ 31% 3J^^5 ^*1133 ^I3l |5»3i*I "^IC^l f5»3i*t CflL3?3 '813 

4 

«t3mi) '*1Si1 filttrss *irC3 ill I 43^ 3f38 f-lfw'® 3)% 

'Sil W^lS*! 4tt^I 3»fl1 3rfe, ^ill ft>IH33 5Fllf) 3^31 3*^3 

31C34i I J|H1 ^1611313 **9 '95P KIWI'S C3 C^til 3)%3 3T319- 
•4 581^1 Sf'lf'S 'llC3, C3t3(3, *813 r<f31C33 '813'^ 35 filHiS 3^311?, 

«[^33)l::i5\ 5}l»!?wlBi C^taf (’Wiremaii’H CulciiUl-iiifi 
Guige ) 3[^ I 

‘*!^3s6a 313lC3) 3'a ^ 'Slt33 331 fti^l 4*5 ’«113t*t5l3 
«(<t^ *llil|i:5 3^C3 <ii3^ *81^13 Bin 31 C«tC'%5 (Voltage) 

<i)3t CSlC^C^S 4^ '533% 31 5(3 ( drop or loss ) 

CT931 3ltC^ *1113 flfHl 3lf4C3 '35.Tf*|l\ 4;5 C5C313 (B & S) 
*513 313313 ^r«ra 3^3, <813^ ^ 41C3T«f3 ^'S C3W3 
1335 §31 4«'513C'13T3 «(3t3 3fe5 31i:3 C339f'l r3^r33 

3i31 313 I 35® i'Slr « f5C5 3fHiS 5^3115 I j -. 

!«-’ fS4 *(ii5l 3’53 « l'** f6!3 §3l3 *t*51*M I 3S®* 35(3 «ttt 

0131 31?t3 C3 5l(if 34 4tt3, 451*1 31? ^(St*. ^l3C33t3 ( Amp ) 4 esft 
3(4 5®. C4tt^3 « 4f34«3 «tl‘^«f 313 (331 4t(3 I 3^ (3lS 34i5c4 




TS1 Pit »i?'iTtf5 -t «tiw 



■•IrtPHtJ «Rf¥ 

PtSfHiJ CJlt *R«tJtl 
Jlfts JtuR "ilfa!:! 

I ^'f1» 
fKH (T’tH 5t*tt5 
*t ^ anw *» 


fsa—iat.’ t ffeil~s«» 1 ^ iftcs I *;t* 

♦ftt ( Pointer) ^5 caiptf sttsts «(«trtnfa "la^ai 

ftfatta w nfiaTl ilJi stra (TOTI atlta *iKa Pit ’T'lira aft® 

aftca^tra i aai, fita ii* wrt « >% iPi taat^i atafci? i *!W 

(>'»» fwaj ttSra atai tr4! ?tca fa tawa wta a annss faf5ftt5( 
afaa aa atJti*tats arata of«a1 aitt® 'aica I aai. fsca afH® 
aiaita «eaiaa ®ta « >i* atatwa araia i atata «tafe 6a ■» cataa 


faiil atal» fefr® tm Sal 6a fat aca faiil «tal cafail faa aai aa i 
■at » fsfipa ^tal5 aaa alia? att® aita ta. ca caajS jW® ftta, -at 
aialSiMi cat caa at i 




I 

i 

* 

yEJST, ‘S^, (E. M. F) :~ 
^i11 5^C5 «raF?1 ^!?I1 C^T«15fiSj 5C<II 

cT1i^ii3!it®( ^c((Te»^ ’ic’ira 5i«if ffful »if^fr1^ ^cji, 

tc®ltt&tC5|tB'5 C?t*f" ^ %, ‘il’F, (E.M.F.) I 

c^?l (i\Ji, ^SF, ^ I ^:W9 ^t»(Ta %»ia« state?? w^fsi'oa 

sjcg ?£& fas'isica i 

f^, fo?, « ag, ^^,.i£;si5, ( P. D, A E. M. F.) ;— 
ta^K istai?^te*i ca fa’?? near 

^.TsJ’FfCV cntEfeq*Ijt»t f«5Ft«'*I al f^. fe, iPotential differtincse 

or p. D.) api I '«iaKta c»tt»i?eaa aw7 ca c’lttfeaajt'a 

*ii<a>7 'Sa, ^a®, aca « ^la. stai? ^Ftca at??* na-ji? 

cat*t al aeaa aiai ca cate^aajta af^^i 'statcaF cai«ia;aa 
at feifa’»piacaa fa, t®, aw i a^'s-ita caai attese? ca 
faata? fa, f®, c’f <ua, la’F, ata i cataaiaa 'aat?^ ’aa^ia ■ 
catc^aajta aT<fa>j ai <5^, «ia', « '®i®ic'f? a^iap 'aa’sia 
caTi^Bjjita ara'aj al Pr, f®,’? aaj stw? 'att? i t, «a, our, 
caiaarsa fa, f®. ^caa"! ^ifaai i ata-t *st ca 
^aata ca f**, fe, i^a, ®Tat cawaaca 
«at?aaca 5!^ aiata ??—naF atf^a* aa ®h<k aitHi 

cawaai^ a??® la, ^^san atala aaj r»ai af^rSs 

ale's caeafB® catt*i *tatf?^ ?a, f?^a ^rtstarfa^ aa, «i<[\ 



-43*! 3|STfl ^31 CHMIB® 

’tf^lScs «Ift*! I ^*1 ^11, 'fl^, , tilt »!>ra *11^3 *I«II 

f-lSI r3^l«.C^ 5f*lH f¥g ’^V-1 

*i«a ^*11 fsrai 6t*rtii « at^ «it*t ^cxa *i»ii et*iTa i 

*iic*itwa *ia <aa?' ^rfsEa! ’iwa atvtca' '«if^3?*i =*Fra’4 

bt!ii?c5 1 , «5(, «iup, (93 C9 *itc^( 'S 15 T? c»(Piaca 3 Pi, r®, 

■93! *5l 3=^11? t, ‘9’*!, *9^, ’F*[ ^ ^n'erari'J 

'iwa 3t3Tc3i ^Ps3Fn (prat's f>|5rt3i pf, i®, :i1 

’iwa <[31 f>| sit ^itv, <1^1 '?!<)?: i (53t 

'sji^i^fji^ i>([<if5 '8if«i3p^ ■‘fallal 

t, (9^, •9’F, (93 C3 '«I’“I *!K^I 'STfSl^raas 1W <ir5'« P, 1^, 

( P«l.ijiit;irtt drop in internal resist^nno ) <C5J ( '^=®-9< 3f*r 

t, 199, Ji^, 59 E, f®f, fe, V 'Q ^i«)«fa5 *tf^« r*f, r®, 

V, 56151 5^ E-V + v I 

(9^^ Cel*^ ( Volt ) 5!lf^59 

(99, (9¥, ali5 1 > ’g®at51?13 «tgjt 9 

t, '9’i, ‘9?, cJitwt^lS ’iT«ai <llc® ^ca i fia'Ji'® -stca 
if, 'filf, ( 9 ¥. 9 Tpra 5tc*i Sirat^ c>!*i 31 acaSq ln^iS C3c»ia 

?, isi, (9^, 93 nft® 535*!5ii siipc^ 93 1 5t!i3tcJtf5i&fa 

51161131 1 , (99, (9?, 8 C«l'^r»l5ia c Voltmot r ) 3T5K3I C'sIt'^S 

3l f$, 9131 53 I 

c£j^5 (Current) 9lp3l3 ■<I3'3' 5«Tt«IC‘*t?itST 

( Amper J ) I C31t®9S1*1 P*?!? 3faii1*!3i 3191 

^fapi 21315 531 <9^ (Stai«a cai P, f®. ^uais'i 
53. '»^<^13. P, r®, 3® »lf3«F tiaic^a C39 «lf35f 5?C3 1 ^51 



*1R|BT*IW5 i'H fflS't ’STW ’«l«(t\ ’^T'rt 

'str«f» 4tftCf5 C^»l 'B'S »»5| I effort 

c * E . < 11 V 1 

9.C * C-Kx^, ( K -Constant) 

'<?i 1 fn, fif, ^1 C«t‘^ R"fC*f la’^’P ^1<(l ^1 ■> €51 

'«til1 ’ffiltei M *tfsr*l^ SJ’lt? ’ll 

^nsicinH »ni in K-> aC--^ i 

« I't 

{ Oliui's Law ) ICH ( ^5.£|1 S5^^-e| 

s(i c=>— n A-^j 

451 ca i\ w 

"5t®ft?I ( Co luectioii uf liesistaiices ) 

A 

ani fill «^Tca *i‘siii^i ^ai in i (i*) JtfRi.aFfii? 11 Pifait 
iSuries), nni, 5nTs?i«i, ’inaww o’afftHoi) ^ *it‘'5 

( Shunt), (<) fi4,(Coniimund) '11 flU®, (Mixer!) t 

9 





ajifs?^ ( Series) ;—lHnr» 







51'5 sfl^fSa *19 <«^f5 ^Rfl C^ sF?tt^ fSlfa^ 

^csi I ftfliir »pm«spi« «Rt? ^5 '®t?ti:^ tffrsiv ^uta 3i<fT- 

f?5l « ^<tlB5 ^W1 nif«« ^t<IJt'«f^ni >15® 1 

>ifir S, E, csi^ff^ *if5>rt*i ^Tsi- 

f>(fat^ CTife S+R+&e,,^8« i 

( VOTalicl ) 5>T^!:'^Sf>*T :—v^T«fei 

m 

>1T<I1 *11^13 3t3 >l^t»!^ 'ii??t>1 3l31 '•I’m 

'3T?t£» ^3T»It^ >1«W I *Ht?T»W' 

3««fei’1 W1«« ^ ^15«fei '»ini fhH <£1^ 

«lt»f "twta 5KI ffl3l 4t3Tft^ 33 I XSSI’s; ^^i'l 

*l£33 3lf?fll 3J3, ?t91 *1’J£3 n^Jl«f»l9 5«i 

f^m 'ei:3 <S!3tf5^ 33 1 <S^51 3(3 A B*i)3 3t3I' 



( ftig > 81 ) H f®, 33 E, C>l1® 4t3T3 C, ■tt3r«f^3 38) r^3t 
fit^W'af^t Ct, 0„ 0, ^jTf? « 1l<rtQ|isi3 ^txl 3«ttS3£5' 
ti, r*. «■»* ^nfi! >333 3fff ^ 3t3t ‘^PRiifil’ (equivalent)- 
3t31 315t ®5TC33 >T^t»l3 *ir33P® <a3tf- 

iC) ?5)i^ *f33}»} 33 E, istll 3^ }— 






c-c;+c»+o, + ... 

E E I E E 

^ E E E B_ 

R “rj 1*3 

^Hrf«r?i5 (inverse) *T*[ft I 

f'l'lt'ttf^fni *1M (in a two way circuit) !— 

^ 2. J_'»+’■ 

R"r.+ r - - - 


ri*t 


« 

*m 


B 


VjT'* 


oi^t E = C; r”—C, r, 

. 0,1. 


o*-t, 




iW >it^« 'atj(w<i r<fli*l 'bwa w, ^'f1— 

T, - ^ Wj^rg -« an ’Wt • 

c _ ^ X « ■*__ «CT « 

*+» « ««CT«W ^ 


( Shunt):—iHlin sitiTffif&ta ■*l'?r'5 

>Kn fini >in^ 4t^tf %?tpni 

^*11 <J)TB|»tpitfil6tHfl 

Ill's CS %i|w ill I 

(?i^it9 iincf 'stitni f?it 

9% *1^51 <*ltflT^ ffl I iw\ ^ Hlt»l»tCT1- 

ftftnant feTt?!fT»w» 'BWfWi »pnt>i ^Rii»il *itfi3 




(fe^—I v!)t 'St?C7 ( Shunt ) ^cq I fiv ^tvs 

ctNc« qt€it CT ^itq®Ti=fTf5ifrt? « qf^ tTTaTqtq «tiq 

r qq« «nT? ^ c, m 

fi’Jl «i^tc53 C^ « qtcSa suh ftril 

Cs i<i?ii qtiqstcqtfqftKflq ^t«i1 G « qtc^f qT^d’S, ^tfl i??q i 

C = Cg+CH. 

Cg^S 
Ls ""g 

" Cg+C8“G+S 

Ce-W-s<®*+0'>-Q+s ‘^ •■*» 

Cg.(0 

(W'd qt W JRfl q^(5CV_3-r ®1tRq ^ 

‘ (jr+ 5 

q*l ^Flc«^ IrtwttqftSttas m ftq aiqft® qqc^ qtq •rtflW qi •sq 
(crq qfl ti ’iii»i«itqpi8tn!i qq fiq qflfit* qqm 

fli qflOT cqif mf? nt«« qti W- 

( Multiplying power ) ^ %p 1 M *^5 fl I 

^11? Cg- .5- ^ . q C-M Cir 

^ + S _M («) « S-_-^(l) 
s «—I 

«t 84 ? >**w ^ qq^ Vt q^ qq fni qiirtqti 
antqq qq «W rpnqqsi »• wq qum qiq; {»> 

s- G. q^t' ' wwwq wt 1 

«uq TO! qq ^ ttst qt^ «nti qf? 

Bic^ qq qqwCT tqw •sV' ^ "s^ ^ qirttw 











* (kh c^xw 1 I?1 ftra (INI <^ 

fT^f^isi ?c<a rt c^i^isra irw { pios ) ^fi stft 
fiitt woF « c^tx lavlStv 

^1 Jir?? 

«|ttFI I ifH*!! £? )|t? irti W TO! 

Q9 ^?1 4«3 tj|f^ ^{SJ ^F^%, 
Tt**i w? mini ftnM ji| ®nut«f»ri 

•(Wj ^15ti{:f I 

ISPl'*1Jl't>l *lt^ (Univeissl Shunt 
pei ) Sint Tci® ’eft 4i»n 

wtts *ii^a cs cs c^ts »lrt«i®1t!ttft¥ini sttt® 

-<tlH itfeJti**)! tf^w ^V9 «ts? ^an?nt W »• «s. ft^hilSti 

St*rt *• «S ^^hli5* stsi »•• "BS 6^5<ISl 

»■«* >eir j !•**• ^3f I 

St'S stota A fl K mtswKstWtna %tft- 
sprtnia Mft® JittsW ss "s «s1f 

n sw*t?t ‘ M « m nft® JitPIW 

®fsP5 ?a I iTO ?tca MJRiHt 
SW aiw l ^tSF ^«t*1 E. D, C, B, A, 
'fi^lii tft?R} Sttti sff 

S Tsfys stj^tca *t1i® ’wr st^wtta sis®® 

w 





>«* 


G+J 


aft Slate® D ft#® at^aw caeti aft ®tai ate*T »•'• «a ®h- 
*ift G 4« aft® tata aMl ^ 'ftt Q+».»., aia 

ai^^ataw afta >• •• «a i ?®ai? •w 


Cff..-r, 


>••• 






c=«aa Bftitai^iRa i 






#¥ C liwttw ^(31 *lft« 

▼UWH »»•■ 'S^ C^tt tW « »I1^ 5Ktt*t )*• '9>I lFS?n 


HtH I 


ce- 7,-*^--'snnw-T-— 

• (G + »»**J + ' ti + l**’* - !•• 

1S» W^«*1 TUP* 3J ftf?a ftw 'Ml I'll ftn Wil *Rlt^ 

«*lfrs t 


1 *** 


:—>it% Tfjtw ,*!:«(* Ttm Tpwi m* ^ig* 

CTM Tpm TU'tS T*ttT I tTW Uta ^sft 

tr S 

Tr*t»l It'll *^*1 c I TfilW Wtfe gW •q 'I } > •' ' 

^ GS G (; 

?«1T ittJ stPtJ’ifiirtT “''~(;+s ^^'~ir" (t). 

s 

Q 

VS9k ^ TOU >tf*« G— -^•- 4% T«l flfilCSS nlir 


ISCT nw* liKt *tf^( *j|*tn itiff” ( Conwant 
total ouirsni ) Jlt^ «CK>I1 CTMl t|Of Jlctf 

Tt'(t nt’t 0*1 im 

( Compnund ciijuit) :—■wiwst *!« 

llfft* « ’Utitul't >ttwtit S«tO <*^13 Owi atltw ftai 

TOTt*l^ I . |§ 

• *iHl5 tf % ( Better y) ; - CWW *ts^ 

1^*1 1 CW 1^ «I9Ttll J|t»T5I ^ *rt^'8' ^3— 

a I ^ I ’llftW*!. • I fiiat I 

^ I r»tf9«f - ^«C5! Kfliffi CTi:»W CTMft® (*ll*l 
•»(fafB« c’ttceifl c'ira|ir§ ^^3fB3 *if9lBc«a 

>5113 33 33 CTT3 311 CV3*RTai 

*lf^|63 C3t*r « cn3©l C»K»lfis C1t»I 3Tf3 snw t ^3T11% 
3)l5lf33 « Ptt3^ C31«ni I { ftl—■>8* J 1 



af® C’ll'ni '5^. 'S’Fi « E «^Ifl r « • 
’!t’(H 0, a*}!? (*Pif6fl *;f«f5« cnf*i «tr5 c"l^ 

C’Tt»t 

c*it*\^w? siw*Pi,f%, 
n E C*1l51«Pl? 
'«ii55flhiT m*Ji ftf^tsr 
Tito'S* cuts 

=?W ¥*c< n r I ^iFt 

» 

M R, ^t?i 
*f w a^t? ( n c^^ ) 

V 

'On ® i-v- — . cn*i qiw c, * -n —-1 Him 

K+ir K+r 

^utl R 1 !? 59 C,n rc^ 9F91 SC", 'St«1 ^?C9t 

C>?w Cl --^ *s n C*I*t 3sSi;TsCnss|^ -nC,. «•! 

■»ifl9l »nSi^ '®^ w «9t9 ftr*;iq I 9fif r>a5 Jifs's 

^ nS 

B. la's -isar M ct »i«t1i? ¥?! ew «t9l Cn --— 

IS 

.=.~-C, I c^»i flsSw CT ait? ftftii, II c*i^ 

^Sisi« ciS aiT?t f?f»iti I <?^»i *11561 ^fiit 

•mil C9|*t ^ I »?ii*i ^c»i *ijiii»it*i ^fi«rt ?i I 
*lJt?iTB*rtci i-^?tc'8 *tr<»f69 cmnurq 

citfl ^11 H « cs5i»iffi« cqtqqfq cirn^it ?5. 

ntStfai *if* 9 fSB c*ttq « ‘?^f5 cfc^ifS's wtq aw ?i i 
>81 *ifql?« «(3ciif5« citq 'ifi wrt irR® ?Sitc?-i 


4^ 



m. 

1*® 


I'm 


(3 

y — r- 

4 - , 

T--~:»--S 

T"i 



i 

ibll 


V 


fea—isr Jilb. \ 





£«jt*iTOra sicvre f*t, 1%, E ajc^vfSii 

^l*rl r itpl <ll^5C»( n CTW? CTI^ 

< 

*IHI1 --(tW ^- --+' +...-ii?< - .'E--)! 

» J< V r r 11 

JITTI E wim Cn = ^’ - -4— H 3 ifliflD cm 

. R+I “K + '^ 

II 

E 

C, — ^ 'T r ms Ilfs'® ^^Tsits K la's 

SS §stc?' «r.5t1^ SI31 5t»t. <3151 ii C*P1 »t?CT 

n E E 

On = ~ *iix-;--iiC, »i^c9i ai m 

^ft9 II I f?l R <a5 r '^SI^ ®|'CS3 «1^ 

?lt«l Cn-~J^- - '^= Cl, «i«JK itC^ 1 

f^qag- ^ { Mixed 

Qroupilig):—tsrc® £»i?icv f^ifawf *it|;ai »3i 

SS '9 m? filfilOT if.lSF smfttfflW *IjT^iWc*l *1*1,31 

331 33, fen )S« < 

3fT C3CT3 ff!% St3l1 83 m X n 9 ^T3ttt(3 <ft*SI3 
PlflCT 3*13' Ui £*1*1 ^1C3 « mt3it*l3 n 31lfeff3C3 

*m3T»lTt»I 3f33l 3? 3Jt%tf3 33. ^3l 3^C»1 *IC*5I3 

PrftC* ISll* m £3OT3 3Il6ir33 C*tt*llC33 f*f, f®, m E« 
3|t«l®f33 3131 in r ia3£ n 311^1^3 *nT3t»ltOT 3^ C3 

^ 31ltt1^ 36t3Tfl C*1t*l3t33 fn, f®, m E <*13* '®T«J®r33' 3131' 






in r 


n 


- ( ^T^^l K, ni n 


Cmn — 


m E 

R4- — 

Q 


in n E 

jiK+mr 


I 


(Beet Grouping) Cf'tl 

'BtC^ Crnn I 

rt m n E 

Cmn^5»-^“- 

iiK+mi, 

m n - (SfF'a C*K»H R 

r arai? C^IPl? ^*(1. R r ^1 m a R r 

<«?? E aria's C»tc^9 t, >iiV, tfiV. ^'®?|1t 
m n E I CDQn — 

nr? nE+nir fiRi ??! 

tl (n E+m r ) * aifilfe \ 

<[1 (n E+in r) *—4 m n Er ^ , 

^ (n R—m r) ? * , „ 

{ f^^ *l«fT5 *ira5lM ) 

'?f^ nE—mr - o 
?n nR *= mr 




E 


in 

— I 

n 





»p<?r—(i) I 

fRI fsnrfqN's *rf«5i 

•It’ITst «—(i) ( Heating ), (^) (Chemical), 

(«) ( Magnetic ) 

^ S*RI V*1 «ltCT I 

(t) (Heating);—%1 ’ill^PS 

inf^OT CT<(1 ^ CT *ttHl It?) CT?) 

h 

Oil %«.*||| is{tn? *f?*lM (>) TMtt {%) «?t»? 

?if« («) »P!? ?? I ^*fT^ H * C* Et, H- 

V 

'SI^ '»lfiiw, C-a?T?C?i1, R-?M « t-»|iw 1 t?TCT 
(Joule's Law} ?OT I nt »Tl? fWT? 

<ire?l ?t? j 

?ft '5Tc?a c"(? 'Bt’taw? pi, f®, ?? E, 'sw alw 'smn 
ft?1 Q ^raai*! ?r«?t rt Alfa's ?^*i 

W-QxE 
f*lQ-Oxt 
.*. W-OxExt 
«[t?ta B-CxB 
.*. W-C* Rt 







'ii]^ J - («i<n ^rti *if?>it«i 

■*i)^^ ^rt*fa Jfft'5 jfinsj- 8*< X «ut ??t*i 

*„ W C* Rt 

“ ■ j “ j 

>1^ f*I, f«, ^51, { C. G. S ) U)^t¥ 

«ine, ^mt^j >ji^w «’^n »(f?*r® 

^fsra ?tt®i wtasw Cl? j*-‘ « Rt?v*.» ff?i 's*i ?fat« i 


C* X xRx>.»xt C* Rt 


^?Tt H = ~ . , 

( 'S B-«sT ) 


B-^ 


8 C» Bt 


^*1? w ?Trti ?i?5ta ^5, '^a- 

t5f?^>lt??l1 »l? '51^1? '3«! ?(illlt ^Wi 

«tf*l^ S«I ^1?CT '9 5?t*ll^51t'5 >159tH <«? '3Slf'9rat^« 'St*! 
»iT^ ?ii, *ifiisiii ^ aiftsTw ^t5 atai 

C^5l ^ «TC9?I >It)S fffSI f^51«. ?1re| ^61 BlflJi 

^WBl? w*ill?1 Wfl I 'ilt ^T*l ^t5l 0T'£^ > 

^lf® ^ 'SK^i'ii ?»i, 5iTi?a ^Mj 

J}? <(11? fmil «l^tiE ’ISRI til'® IIS’! ?? Cfl aS 

«« ®lfll ^1® 9 '^'twTV fa^<a ^5 1 iij^ Jiatf *113 

I (Heater) ^1 (Iron) *rt«n ?c®E»ni 

«rt?its '"iTc?, <a^ff *«# ?inf 

?l?i nts «Iv ^91*1 «^ti? I ^*r 

-ei •lfil*IT»t ?tt^I I 

«fl5?r3ifeTf « cel'^Pifet? «'?f5t ’ftwBt ati 

■•^*11^1^1 ^ acsij? fiat «TB 






^lt« ^5' 5(1^5 <a^fB ^1 'sraTftf 

CTC»I? ( sit ?1 Rtl*. iSWS 

®IT^f t5t*]lf«C>l'& a(««pT3 

^C3 I t«TW? ’JC*fI ‘11*1^ Se'« C'l’fl ^t*T£<fiI 

C'l’S lft?H ^5 *lt3« ’115 r nw 
t5l5l C51 ^tlttni’IJ^ 55 I *5tC'(5 5)lttf5' 
«n5 1 ^tt'S » « ntj 9 255lf«5! 1% fltcsi 
55 I -^.51^=1 5tc«', 

’1WW5 "if® ^Irtl 55r5'8 a1 5tflTt ^*155 
5t51 515 I 5Tf3C^ f5CTt1 

( C551W 5}11»tr5 '^t'S51 515 ^ 5T5ra 

5?55*^ ?Jlt(r5 *1?1I5 5if55l *!t51 5t«5ltl 

fra—ssw f5twi 5ntir« 5l^tCa 5fil5?fftc« *(t«5l 


515 1 ^BJ> fBE^ 55ir5W6 51 i55lf^5‘ 'Sllt^ 



5Bltf I 5515 *t[5« ^15 
5W1 !551lf«r ^155 ‘5tr5515 
99 5^'C5t^ ^tCS I ilr 

fesiTPI »f15JB5jtrW «IV5 
^f55l. •!C5 ’H'tffTS 5^- 
C6ct5 5151 5lf5?1 fsC®! 

515Pf5 ’^15 ’^^•1 55 Sil I 
(flit Ss!tCT5 r5SI5 «515^ 
5115 0)9 <1915 
5551^51 5t^5 5151 (■ 


fra—'isa 





















(Element) ^*11 <115 I ^<1^51*1 

^SIH C<ff«n<5 =?*55 '5 5t:55 ’^1»1Sft^K»I • 

>*■ fetis 'a<fj5 ^S|11SI5 t'?«5l 5C5tf 

C5P5*lJrtiB S^f5 ’H’f 

tJit'S 

5?ft Jimni ^1^ 

•IT« I ^5t?1 5%- 
CEI i^t5 ^ir»1'5 I 

ttl fit(5 <3^15 ^5«. 

SaTa aalt <ff^s 

^l5lcs I ^SU'S t3*? >1!;* 
^ta^'flfsi featta? '«5it5, 

fea—x. tm itui ’5ca=¥ «^ih5 

4 

518a «ii»tai ^51 Hitt'S itH I 
§?t5 "ffe 51l5?f 

*<flffHi!'&’ ^<(11. ^fe. «)515 
ft'f ^ 5Pfi5 Satta5 W5 r 
Ji^fB (5l% 

sjfaaia ^Ta aPfa atsitsf i 
ail ^tta? iil3l caftt « 
citl <2t7TC55 


ft®—X> ’St^ C’I’H 'SEtmin *I*»1» 

sIw^M t >*« fstar 'flijfS tfa nfeisfetcaa '■ttiFra 

apfs 5|51C5 I OTC15 W 1^1 4(t51<f% 

aRj I 1^15 ^5* '®tii ^ 'slRi's- 










91? I ^tc?1 ^*19 «9l? wfe^SpI 

iSi9« *? ftis <il^1W ^“l^t W'CTI ?? 51T? I 



ftar— 5 « fs 3 ( —st« 


1*9 feta ^5*1 *1*14 

59l??15 ff? C*(’«?1 ^l?K? I 

lil^ fil?«1t?l f«a wfet? 

a?r5»9 wit? I 

•iT^tsia Wifi'S »i?t?l*i 
''(ilfj)tH'&'’ ^ ^F?l ®*ia C9lfe?f99 9«1 
, ft*—1*9 «^f5 ^9*1 ’lift'JW ^ I 

'?I91 51 .SI'9CTJ9 5f«I 'siiirUTt*! «9« 

*rtt? I i*c ffea 'fl’p® '?^tttt9’* 

'«T?f'B C«f«91 ?t9K5 lien's 9f6 41'?f'» 
tile's ^91 ?ia I nt%9S tfeti ’^si ?tt t 
iDt ipini ^91^ at?]? tflfvitii<^ ^t?1 
€*11*1 ?1^n? ®? ’TT?l ?T? I ?ii1 

fta—i*t f?c^ 9WJ ?i?i ^<?} cn ^'W <n|jf9»i 

%?a9l?1 »lf?9 ??, 'S'R «?r? ?9 

.?t*fl «wt?R ^fiiwfr f?w? »rei?*rt 1 







aiai ^raft’s 

i!tc$ *TTni I <aata afiaia »ijh ^H»if5 aiai 
®^T*r 'sa*! »iaa ^*£5 i ^ '^ai 

’inti'^a ^351 T 'nw'tf»i&i3 srai 'iPr® aa 
A « B atal «pc*£ 91 sfata aw 

aia I <^it a£a ^eai^a *iai<f9a 
ftu—>«• <a9|£^la»i Srt’tR^T^ 

afa a)a^ "^a*! najc'^a •tfaaii aa m ®w, c"nf*if^a-ft5 h i^it. 

iai to ®«Q aa, 'sTai atw H—mat 



’?ai—(a.) i 

caaa ca£»ia atai atatal^^ f»si atai taxi's- «aw aisat 
aw, ^tata fa*t«*t^ «TCa OT£»ia aiftta ait aaw iwi. 
a^a aPi ^a*i aau*fa acu ataiafaa f»ai atft's a^c's aita i 
atl^ai afac^i cafac^ ai«ir aw aaw 'f'aH aatcia' 
altas atta,— 

1 i) ataftw a'n fnt «iaw rtw atw ai ai ^afiretw, 

aa*—ta^iPwa ai tirtaBtta i 

(t ) ataitw a«n ftil aiaifta att3 awt acfe, faa ftoni- 
ai ai. aai-ataa, af*ra ntf i 

(«) ^mw i w ftii flatfaw faotai w i 

caww aar^fafa awtaa^: af?re ai ^aa naalv aar< <^at 
^atfaata tca^ctwnt? (Ete troiyte) awi '9 «aw arai ^awaa^ 
tatma aaatca tt*iacjifafaa (EleetrolyBia) awi i 

tw^tlratciJa aai ftai fa^i*. <«atcaa af«»l8® s cJic’tftw 



M sift 'JTf»f'0 '8?^ ’IffTPf# SI«J f5 

'5t«lfii5icv tt^IVtts® (Electrode) I «9I«I ctSI 
^«’S ‘l^'S «ttW ^ 

(Anode) ^cq « CTiS CTC’llS^ qt^gs 'tlt¥ ^T5tw 

CTWIB« ?cqT^cSl’$ ^1 (Kathode) qw I ^5*1 

fllfW3 HWI lilCTt® 5?C3 'T)T<rra ( Cl *tT£ai?I 

SIWI ( Voltameter) 

^tq I ^Pf ( Cu EO«, ^'c*®), f»(q®tg 

( Ag NO,), CJl^tfqilT^ ( K I ), cqtf®»tst 

( XaCl) qTqfvSfsi^ difq® ( H, SO^ ), M^cgtcsFif*^ ^aPi® 
(H Cl), ufqfli ^TtClT 

Wtfm Cu 8 SOi, Ag ■« NOa, 
K «I, Na fl Cl, Hj « SO 4 , H « Cl nHlc< qfiiq® « \ 
■swti «ia fqr«ra qwNsfqc® Cu, Ag, k, Na, 
4ifn5C5 qfqtB® 6 t^ qicq ^iPiirt ?^tat CTc^'ifS® Icq^tStt® 
«tTwrt ^5 « ’q<i\ SO^, NOj, I, Cl tOTfira 

cqwfB® 6 iiSt qtt® ^Pin l^tal qr«fl 8 « ^cqfKSlc® 

•at 'Sica fa fat S<>qB ia 5 if®aF 'qa^i fafqS Cu, Ag, K, 

Na, Hj, « SO 4 , NOa, 1, Cl efq’® ®iaiii ‘qiaq' 

(Ion) acq 1 (EtT'CTcq' S^si "qt® qq^ai fa^i^ 

qraatwa qaWa ctI qfsiiiqi^ 'qw acq 'nat 

wtaiTstta faft^ qeatcf ‘«rtcal!ft|caiqq’ { ionisation ) acq 1 
ca«fqra aftfS® «iTaq aic^F '®t5tffr?iw ‘'flfjfflJi’ ( Anion ) acq 
4at ^t^lal cacq^v tcq^cttc^a (Kathode} $qa ^laFli 
aai—Co, Ag, K, Na, H, si'gfe, 'at® ca «fqr® cqcq$s qiaq 



‘C^fSnsi’ ( Katjon ) ^C*I 'St^tfll *(f«ft8« 
■IW’^lSlC®? (Anode) t»ia wfifft'* ^3, ^(«n—SOi,NO„I, Cl, O 
^'snftf I Cm Ag ^ CTE^rS's t:»i^ctt- 

c®? iittai <1^51 w K, Na «rff% ^)Tf^3 ^E*lfl %*ia 
«feni «fW5 flfEqs *rf«a 2K+2HgO«2KOII+H» 
2Na+2H,0 = 2N.a0H + H, ^ 

H, iin»t Si.*!S ^Eil E. Na 
H» »I4*1 WE^lfS® IiweSk®? ^iTcat ^rsic^ 15I I »lf*f59 
«9|«EttC®=il SO^.NOj, r,Cl (fl^s 4{»1 ^eJi- 

c®a nT^fS <f«r 5^ «'swa ^tRua at»iiitr5«T feai 

'Silt® •5151 5tcei ^E»iasLfetE®a siTtE&5, 

c3Ft5i^® ^nt, si^al ^csi^e'Si- 

c®9 tWiii*i 9T*naf5^ fifral si if5t»: «e»is ^fSai 

f:.0^ + Hi0-U, SO* + 0, 2KO,+H,0»2HNO, + 0, 

l,+Hj 0 - 2 HI+ 0 ,Cl, + a,0-2HCI+0 
•fii:’?-® asea 1 »<£% 0» “SinJi^ *iRif5® ^e^i^e^tes ^fsjc® 
^It'OTI^im 0* ’tn'! attfiu SE^t 'sfim 

5i?c^ <fiE», c»il»9 c’ifsla ^51 sffsc’® >^1! *n 1 W 

C^i K I 51 Na 01 «fl5 la^ftTE^ K 5l Na 5151 5t*1 

■ 

Taf^Sfl 5^51 ^515 *5^18 H; 1^5, KOH tl NaOH 

(JW® 55 til5t 15C^ I 51 Cl 5^5 515 fafal 5?51 |513 
§51515 O, 55 « HI 5l HOI 4tW® 55, ’lea KCH « 
HI 51 NaOH « HCl ftfnai 5ltapt5 KI 5 I NaCl *tl5l5 ai5f» 
jpH-KGH+Hl-KI+HsO 51 NaOH+HCl-NaCl + 
B'jb I «('8<il5 5**^: «51 5lfe^E« C55 Kl 51 NaCl 



sfinil C^, C¥iri>rt^IJjO!|1 H, « O, 4^ ^ fw'ff- 

( <£iiii'i spi^f HNo; ?n ifa SO 4 4?! nc^« ^etr 

Pifai H « NO, ^ He « so, i.<ii»ftTW 4it H, ?iim 
«K*t 'Sf’iaftc? NO, ^1 so* «!q (stc« 0; s 

HNO, ^ Hj so* <jst: tt ctjr 1 

■STCCH^r (Eiectiolj'i)H of wu.ter) 

ftl'tq flW? qWJ C«t<<t 

qPI? ’ll! f»r ?1 a) fatq aT? 

BT*IV I 'if'f »«? <K *5 r^ft|»< qfiiaitc*l »iT»if?^q 
( H, so* ) ^ <^^*1 ( NaCl ) m W’fl 

Cl «ini 5ICTI 'fiwi® 6 

qq<i< *tt® TfB5t ijfinl ?tf*iw cn^i c^i 
. ’itfl ^T?tt*f5 wi «(»i f f’lfll 

ItJW «I^C'3C1 1 ^ICTttSfl ♦Itc® '^f<(V *lfi5nt»l »il 1 »l 

mm « jiMtc®? qtc® *ifiinit*i intn 

qw 1 ^T«s ^t3*i 'Otait's m ‘>I}T*i w 

'5i?i ®tq 'af'fflf m 'St'W 
elf'll 5ii.*ini ^'i^ '•wrs qK®fl ®q 
-Sf MlWW V\ *11 fJB’S® ^ljt>T «C»I ««Tfl 
c?ttcq ai, qqcT Iniftc* 

®fiK'5 'IIC^ I *11^ ^tP5 ^Jlt'IB *rit® 

Cl *if?*rt*i ’nT’f '(fc’F 'si^i iff ’nil »mi 

'STift c'i'n w 'B 1 W 1 ® 'itwa ’iitCTi 

ft®—>•' qftirii *iira« ifiws ♦iftJitt'W at* 

r««<) iw nSH ^its *itOT H, niTn 




■'• iilWW ♦«£« Oa ^ m I WW 11^ lc*WcJtf»lPt»I 
«tm « « w H, « 0, mw ?tli! %»rtfrlR iilS« « H,« 
■^jjh O,*®* I «r^ »pra Ha SO* Rfiii #rt 
Ha « SO* f«, Ha ’^ftWTre < SO* <ilPltE® « ««tt? 
Wifl ^a fiiPttl H, SO* tpm dflia H « 0* O i 
IS* cn^»»t NaCl f^i ?tBl Na « Cl *v I Na *Itt<ITtS ^ » 
awi *c»M f^Pm NaOH iW* ^ « H, *cs 
4*^ Cla dicmca ^ * aHv iifo fiiPt^ HCl «fwa *n 
* 0, ^1, *(OI Na OH ■« HOi ftfilil tljWH NaCl « **! 

«Wl I tlWI* Itfll <*t *I*»I alt* SO*, Cl, HCI, 
Ha SO* «r?fa •tift'^ w ^51 ttiffalora ^acSta 
afita n, aft* *1^ t*n ®*tcift cat** itiiftPia fanl 
stft, ai^^as «n^ *j*?ft afflc* aftfti a**ft« *?c*i c* 
^cm *w at** |c**ttif*f*>i <» aftica ao*f a^rfiifeft *c* i 

:—*«afB (ftw* 

«*ttH *it*) aaaaf* at*?! V^tf*^^ft ftt* evil *ft 
CT arcaiafth^ ajic'itt® ***f**tti H* fsiifa *i, ai^inv 
itaatSlasf^ ataft ast ftf« *ia *i ca* *i it*at#ia*^ 
*wlw *i?a *1 ca* i a**i *f* a'^ifiStiaftca 

^■pra { Cu so* ) a* *tta afti fit* aitwaafts i*ci 
aviftnft ant (Ca) a*i *« I «*** caiaftn alw PiSia 
w, caTrtti Ott SO* cnt*ii a*, cat*Srt AgNO, c*l*l a* 

*lca wi ^ fiifw anwns ftwta ftfn atwalSif 

<H,.Cu, Ag-aafa) *finM **n i^c* *i *:», P 
<Wl *t»w c* aw5 a^tPlBlW *fT aasi ^5 at* H, 



Cn SO* Cn 9 AgNO, ‘ 

«tit Ag W f *lft’tt*r«f*l ftfTCT* 

( Chemical Equivalent) an I ^**( CT9t 

m CT— 

i 1 nai ftai 'ivt aj aarJi 

-afaw «Jalf*'5 Til ata, wal atc*t faf^ ^pttcJtc's fsisFri 
niaaCTa ’fiata afiiaTl 'stattaa awtaftT >m»^la «t?*fir5 aa i* 

aai, ftf%a «(*f, ar^cgiwtfiiT *f»i®, T»iTa->ii*ETi>, 

c*a&tfi)aw-iiiorT 5 il 5 , -siritas fBsrcftait® 

Tfaw ma^ ®ata atai fwii 

TTa*?«%T *tsit»tfa *ta»a Tfaai 99^ Tfaw oral aia ta uPs 
^ *iT^a! atltsTCT^ fsisFre a$t*t '®'3Tia raf®a ItaTtSit® «i'* 
Ca, at; Ag, at: I, •# ai: Sn ( ©j! ), «f« at: 
Cl, V at; 0, 9 «»■» at: K ©Jifas aa i dat afaata %ra 
©alcira ataiafaT aaaaata anatf^T \ 

a 1 "ww faPiti aacaa atay (awr* Tiacaa afaati aatcaa 

c'stwa aiTO aa r ;; ^tacaata atata anal 
aataa awj ca afaati «rtaa fswra ?a, « ai v 'atacaata mta 
atai ca? aataa atai aawca ^taia t ai b- w Ttaa fasFti aa 1 
«i "ca^a faPSI iitaTa atai fwra wtataa afimw aaaia 
i(K»ttTOaa r 1 cacrw a^ ^ta*t ftwia: la * al s* 
C>icTC 9 'Etata aataRa « at )* a»a *aTtR favtv ai 1 

^ ^c»wc&1 

(Electro-Cbemioal Equi- 

T^ient—B. C. 0.)—b cacaai afiai «tatfa^ > 'aiacaata <iiata 



M 

Piw« CTW ^ *nrR*j lc»i^* 

CTfSwit*! 1 4 '“iW’ma mi 4 CTCTW 

itipiH,fqaFt«CV» H',<ii9E.C.C.-’»••>••) 

^ W*}? E. C. C.-H,<aK £ C. C.x5r 

^ P^c®) I «!’« !—Ou il3 cvfitf jri 
*4‘«, E. c, 

Ag-ira ?1E?51TC»1^ I'k-, 

K.0.C.-*««»*4.8 XI <if<n m CT 4 

'««t*rc*tm mi > ciww vtwn 4tit^ Cu 

« '*.>>%«« 4rt3I Ag fJIBfH ?? I 

aN—*l?fpfs CTfJTf)W ^<8 i *11411*1 

WSIW Jltl aJTCnf*! ( Valency ) TO1 «W ItfilHI Cl itliw H aWW 

^ I ♦nimi «w H» *timi ititT i ifiw *m'f^ 

«•! im H, HI ;-Zii-*t, On-** lf«ll« •WKISl 

•*(111* H* ■*lii1f(* Hi:—Zn+H,80*-ZBS0* + H,* 

iW<ai if Zq *|H1* sift H, HlfJtl Zii« 9JttH(»t - * t 

^di zo .£17 cifivnn 1 dititt CdSOi 

CHI itf CaH wjtwIV-1, ?wr;*CM7 ciprirtfl >*-«<■• i 

n®JII fWJiajfl Ift'* C<I^1 711 CT W • e X C X t« 

w-fjiaFT« iltlCTl e - tit* 

«ltc*l^, C - KtlCIlltl *lflf*I® mit «<!, t-CTtlM *lfitfl® 

»ffli *if««n*i I 

tc»wiJtW*iwi mill—twfdnftPiwi itirw 

iwtifl *ti:® *ilnt I 

41 cvPi %mPi i 

7 i Tti atifti I 

9 1 aiTltii C7*l nf^*t I 



* 

f 


- ~~ * ■ ■ - I - 1 -- ! - ■ - - -_ 

8 I ( 

« I ^ \ 

> I itsmipw t’ttfiJi wCTii wWitt* ftcw 

vtv n H»« o* s8{s B«n<ficii iij$3 « 'Qfn > stir 

•« Oi 'ttCTfl ^ftaw » sW iwtl O* 

41 Wi*i «tfe ftn mtM ^tt»iiEi fro 1 

«I awtcfi m ♦ifinH»t%—ciftit ftslw w-ex CX 11 

not ^ « «t^cn 11^ ctrifl vt*. ^ ^ni <i^ 

C *tf^1 ^lt% ^1 8t«. «nv «tf*P8l ^c« e «tf^ I 
VIl—4WfS Cu so* wStfirStat >» ftfiicfe « «Tt^ Ca I 

w-«xCxt 

... 1* x*« xC—C 

- 11 Ttfi— ^e* iTi S t r» ift8 itJi tc»f*^it'i Tfl 

I n «Wii it8 

*lttl¥W. £»rt 5ltB< S*ft %C*|^5***<P’** 'l'’n CuSO, •■?lf*[?t8 *I'(I 

Vfrj f( I (8 ^ *187 afl74 «t« 7^8 7 8t*P^^4 ttflCf I 

nft( *tn6ti ism r*( i«>i m i itttnti&OT ms tw fljini 

* 

7ffll d 8«t9 $*rf 8ttmi f 18 <« I 7tl^8 37 ( W<K>d Bla«k ) 

•9 tt¥*t 4t^l71 >153184 CTtni 3t8 33 I COt^i 6f^ 7 C9f33'StH4 <37317 
371931 flfVB 7^ 1471? C5St7 7tC7 5t^1 ffC7 31 431 6ll it«l ftft 
Tftfl 4C73tt* 703 393tl T]:^ 97 31 fet^*I Sits Sm StWtl 81*1 ^Pwt 
7|C7 3ft CTtf C7t3 317 7t)1f-77;*tltff3 (PlaBtvr af Parn) « 
731777 ft« Ttij (Fusible Alloy) Tlfl #15 am fW 71t7 I 7 W 7^7 

Jf 7’tSt7 *lfil5l7C7 TfirtS 7ftt7 Tit 77W 4 f Wf SH 75lf Titf JtIfW 
(GnpbUt) |[4 7171^7 f717 31) 11501^ Ctt SO* 7-9tf7StH TTtCTIW 

TtnTJTTtf 7fo7 7I«4Ptt5t5 4T15 TtTlf tItWI Tfhl 7ft7ti1 7t 



c»m «ftti sftiit siwim rtra mu 
^ I 0 uso* ^'iwt 'in ^ftra <11 

c«it<i Cuso* fttiil Ctt (<i)^t) *Ttc«(tc6 ^1V m &*nt t1^ 

BO* .^c^ics wnn ntoifl Snt nj^n «iwi ftpm caso* 8<ii 
I Caso* ir;>i« C9« sti n ^ I 

itk’ f^ Cnt^ I CllS0*4Iif'l tliVlS 

^ ♦». oiCitt# M W* frtl «w« I *\ »ikjS« *101 

mn 5lfS atif« (A >9 B). 

•9^ 99 s|tt e»mra ^i^rtfetfini 

C9l9p9 'e*lf«ljfB (TK*)? >tft« 

«tl 9I«1 ltv{$ (ai)B 

9 «t9l9 *lt«i6 ( Cj ) A 

(JuSO* 9(CJU 9Wir99fii« 1 ft®—><► 

9'B59 «»H ?C!I9C5t[j|Pi>l 9tfl »(« ?I9t 99(9 90 9 9^ i19tC¥ 

( (5 9^ra if*'*! 91*1 ?(H 9W 9r*f8 Sl^»tntt9 ( C9 9t]5 fm St9»l ■tw» 
99 ) tt(K» 'W 991 911 l 

«lf9« 9lilf? 9?TO tPin'rtftlf*! 911190 6t9B 4t C9 fltflflW W 
•mw'(WfKf*! 9rt 4«r»ft9’IWII 9(9 49t t9lf^ 9tl1 9t 999 
¥f*( »1*f1 CT I 

* I ^C99C|ttirftc—^«9 ^9 9t)|9tC< fC99(|tf^99 901 4*9tVTt 

9(^9 **I9 fe# «9t9 9t{ 9(919 91 , t9lt9 ^CiWSttlllEl 9WI 99l—-{HW( 

•H99tftt'8 C9ttl 991^91 tlOO 9« ^ 9f, CiftW 91(9 91. StlW 

<iltt9 9rW 91 9C9, ?9I(l9 I 

i ] filfct ( Gnilaing ) 91 991— 

t90 9fW 9TO 91?* t»0 emu 911W dllK* 9« ¥9l 991 
mAl9t9 919919 ^ 99 «ttm «9(C9 

Aa Ch, ((9lm (fOltV Gold Chloride ) ...». > 919 

KC N (e'(ttlft*t9 9lf]91<5 Potw*imn Cytnido) 99f99 »• . 
9F9**.**'*“*"*9*. 9l9 9fcl9 1 



II 




rt «*i!t cJiMl ultra itra cerates? j|ft« >i!iy ^fftn 

CiltilW* ?tra 41' >5^ CTtin *ll«ra ( Gold Sheet) 

«ifii1B« *t4ra (tra ^t^ra 4tti^ira acCU «v «tn au (c>nii) 

c>iwtfc« <(t?iS* ®*n ’flftra •itl^ra Gi» (tJlRsi) •if«'1Era wi*im 
•»« ♦ifwi Auoit S^*re ▼C5J >8 »ira rail nnn i 

owl ^iitw rt nftlra iiitin nralS 5w;t ^tra ^iit# « 

CTOiiSra iiT^flls Sns ctwi flfjira^eitwt 

fteiwtpit ( SiWtnng );—IW Wtd S’tf »*ll ®lflra 

nig^ifiiI t?tran>if*iS»(t5ifiwn'STftra-eittir— 

Ag ( C N )s { fi|eiv1j| Sliver Cyanide ) > «m 

KCN (('Itttf'nnJltltsilt®) — ■’■ > . 

|fV| **« *** •■* e-e , 

« ctiSl ^nw Tt#! ^it-snawit® G S* »nra i 

CT ll*n «f(!8 >11^ »f**t 

tsiwISs 1® ^fiira »tra A®f5 »*IH *lt«ra ( Silvoi eheet) 



lea—b«» 

*lSrlB« traattj® afire fire flt^tra awiatra Ag (C N), S^na aftra 
atta a at ain rea wTi itw i a®aR cTfl ra nftriSw 

**IH aiai! aa«w ^Ire atta « wretSca tia am aPtra 

mca I tfapra tai altera) a ®mi ratm m am <iittca 
atilta «iaa;*t *ffiiatf afiira ^tw t ama tct!:a (j) iwm »tt1< atm 













** ♦tprtli cittcft ( Ni OH I wnr l5t|w ?>W, (<) OT W 
{'a) ^firel ■*! f^« 'SNw 

( H NO^ ) Itlift^ (i) ■S'i 

(») fr'BH «C*I ^1 »llt« I 

i« ^tfitcB ffti rt tcfi^ifittn ^ i^fira b^ch— 

*ir»i8«*i ?tc5 'll®! *Pftc<' ei# «5 8?l c^njif* 

^w¥:^iw *tre ifwi CT ^ura 4 fjoFW tl^ *nftra54i^®Wt* 

Btara >R^s* itn CTwifB 4t»iTcfc,it» »ifi*t« ®flic® 

rSCf 4^ >lPl8niCT3 C8SI WT1 5tPWt3 5W CT <11^ tSt^ *1115^ 4®1S 

nt5 w B«c¥ 4c<t! nfi®® Scsj^tS t® ^liira i 

^•afstaj tCsiBCS MtiSi flt^f tRi ) 

:—wi Tfrw M»i bb ifini *?rt ^<ij f4*i 

4W? ^ Sit I ®rn st<fj fro 4!ttf ^tc»i ®<tPi c®n« w ^ 

4^c (^fa® YfiE® *11 m<l ^1 4t^ fufa® VOI1 s]c<t ® ntstiC® 
®i®®t5t«w* ftsife® Tfaflsitat 4 nii it 4 P 15 ftiaii ^tw ?i \, 
tB® rar®! ft tail 4 ftfai rpSun ceil *« \ tm 

CBH i«c® la acfltii iT*t 8»(wi Sift ift, f*l r®f«K ®f"t® 
ftwiit® ilftiW tell #raflftiftif et*f on ftv ai^»*t ftf*i ftmi 
fHfti® ftfal ®*tt?ra»r® tell Tt< ait al liftiiRi 

(Jin m srjs/OTtrtwi ft*(3ta fit® c«tt^a Bi*Ul n \ S?rt® tw®- 
tStfafttSlil lit® 1.41, 4 ¥. ICTI 4^ ’pfinCTS wilt® ®fept ®fttl1 
fttifti i^si tftlic® iScit «r>iy rttt*®® lit® ®, 41. 4 ®, ntn®l ®ft® 
i«il «Bt®i I fttaii ilif* Ti:®! 4if® (*10®! ttinJftalStSi in ftit, 
unft aiRii c«trt*, fttaii ijhft «ii 3 «m» c«tt*ia »?os ut® 
i,4i, 4 ®, iw fell einfiiti £*if8» lit® ®fttt wt SOT®£St»iltc6i 
in fni wft aiRfi c«tt*l® i m t-ift m (i * e»t*B, «w 
ilci flici n aiti iti «ftn c«n*8« 1 c«i<S t «iti ftnivi itm 
f®f®i ftoni iffw# ifi tpifiiiCTi fsifi® lit® i, 41 , 4®. 11 » oet-i. 
«nitw«sftSwTtSw fro ifin aittci £itrt**-i-i 

«»t^ It® 1 



nfsB? I- 




( Effect of Cntrent) 


'0 f ( Magnetic Effect) 

^=1^ 'BfillV filwS W pfPR iJ5l 
^ «tc*t CT^ ^5 Cl JPIWtl 



frJt—i*» fpi|—»»% ftl—i«i« 

^ra ffiii I fltrst iftfl "etAfSc^ 

«¥Ttfl '8i?ni ®*iw, »<ni ^ta (sat 'nirm atfiiii 
asiata ^tC5 aftw i 


«iant («nKn) 

«attas fiw 

N—oww^a ' 

ft? 

7t5i**ita 

®«i ale® f|%*i 

rCfiftcT 


It 

hI^i Swi 

•tpBafte® 


■WSifttl 

l^alc® vf^i 



• 

iPrialcB Svi 


i** 


mt v»«ifij ?>ra 5awa \Hsi ^ ftR« *n««t 
ati I %»1 ^rprc*!aw «ww #«fw aftfl ^ita- 

C»ffllnia (Ampere’s Eule) al *l'mi*PFt?la fwi (Swiming 
men’s rale) aC*t (^—tes) t 







»1 

t Ampere'd Buie ®*fa PhTl 

5 ^:^ ftw flf’W (Mf^'5) ^ 

N cw ^Ewi 

s m )" «i^ 

IsnR ^9»nni ma!! cacTR^rt 
1^—pwa ’f<E*ia n i 

■artara f^ipra atalro ^atani ^^wa fav ai-wT ^ftit capR 
9tc« aflj faai ataift^ <(alwa f’l'fa vai ilea i aal— 

cac»ia atai «atcaa ftisftHa:—vaafS cacna c*n>iaita 
laan^iia ^lai aw ^ta affai atcara ^oai *i«ai a$T cw gaw 
TtRt i ^tcaa catstaii vaiaa ^^ aita i (aaa ^ ca^iw 
'gftai lata ’iSiiSv ^tPRRtv ^ « cacaflS® iStfaatw 

af»H ftw atfaaJ ac« aifeia gacaa S*ia afaw ^ata N caa* 
flfcai« s ca» »jaiifaw ’jfafl ata 'sia*v camfEiw ^attai 

^ara cstatS's S'aa f"iT e ^^ariw alwa 

fatT atf^l gawa S®ta afiw ®(ta N ca^p ^fatw « S cav 

’jf'bafata' ’jfaai ata t ?ai a^rs arati a^ca (i) atfaia 

aatcaa aaa cawa 'sai *ia)t^a aaj ftai fatpt- matfa^ *a nm 
cawa aaja i«? «tata cac^ilSa ate® *if^f6c5 aia i 

If 

')f»i fta atr» RtaiRiHaa ^aa ^aatiT -ail caai ata ca 
oitS ^Tac^T jawa atatlai fai*i «ata afaata aaa 

^ 'stiaa lataa aiaa, %sa 
*itp<a Rta «a| atfa aaial gatwa 

faar—i« laa oi^an laaiaa acat naa 

'atafiw ^aiaastta «wl faw a«ata atatlal wen a||ca. 








^ %‘V’it'ra t ^'satt 
»iTO nr»«f»i9 *(?ir if»i 'in^a ^<(ji 'n^’iir® ^if^i 5 t?c^ i 
^*(a laaic^a vsj *tfii»it*t «tatP?a ««t an, '^'^t«. 

w a^sM 9'J^a nra^it*!® 'a^'Oi at«) 

<5^*? afif ufai >sj5 aiaata Ri vfaai c*faTa 

aia^a ^ai aia atm ^^aTa *i5ti ^tmia 
c^i5ia«*t atai f?w ^1, «itf c?? *ifaati 
*(Tta «Tai i ^ca c*(5tnja ^1? i^cacna 

^cai atRc»i c^wan caffe's ’iT'sai ai^ta »ii, ’?T5*' «)^f6 

^a ca >f9j aJta, '«Jiaf8a fena 'staia 
^»! a^ta, ^at^ ^IfBal aitca i capias '5$ 

cnatcaa «i^® ^taiaa jjw] « ^ataffev ^cacaa atfata 
aifatl ’?T*R Tfac'3 aa (feai ^ ?aTc® ^latsia ^«"ta 

siaifa^ jac^a S'la iiia‘$i*i 
'•itfacaa .®^a a^cacaa ^isfat^a '$ia- 

■^r^a Ti ri^c^a^ C^anata; ^iiwa; 

Pafat’ja ^aaifeia t®? 'fl? gac^fa 5*t?f 
ijaia'i^ia fa*t?l'®, fa*^ '5tat« «ftaia 'H^ '!fa«f*i ^ jav 
jr^c*i«n »fftat fca frs af»i?i 'rfaaTw aif® 'an > *?^an 
*ira*ir^a) a*ta i 

<s(atf atai Sana'a ^4ia— ■«? »irt*«tni^a ( Oalvano- 
meter) ai^f® ’Tf«*ta ata atamaa cait atf^iata 

^T®t 5 ( Magnetic field of h. 
Cfurient) s—«ii^a w*ti at®^ wtcaa awi fvs*! aa i 








■i i ^iPiw ^r«ic»i 

otPK* *ltsm ^nlC? CT 'STW^ «11H 6'3l%» C»itfE5 
<iTc^, cw 'steT^i I'sj^ 

*itfi -^Tcs I 4^! fen— 

5111 fwt «jii^ 1% «fR«i fie*! 'itfi 'sw ?lfs 

^111 *tf%w iti, fen ')^^ I 

11 «ii»|6 ftwciu^a swijtst ffat 5»f?ni <«^|B '5ta 


f«r?1, h»Ktl!69 i*19 CSi^^Sf JlSl«t« fw91 iSf 

wf89 « ?tC6I |19 ifl’S 

JIS^^ 9fti1 '5Il« TIT fill iBITf *nillc»l 

t£|1* ^5W1 itra Till'S 

dlTl TtfilC®! Cl^tt TI^CI C®lf*g59f»I 

B^f^iiif iflT-c'SH i?ai m i 

gl'F fsil^n '»f9C3;5. lB5 >i»lr | 

*1911? 1^155 4(Tl^t SI, Jills IS'l’Itfl 'Steal 
9i«i sa I gsif atnj ®t*I 9 sa ifiiai 

cq^Bga'efit > 6 % iimi itaii gai^ 

sa I ^ 75 ga¥«f*i a»KaiTa 

""n-f-aiii” { Tnrjgent) sTii aa I nn '^’taicaa 

faiTiajIfft lflCTlsi*T«- y'*’^ 
ai^tatcT lilt 5Wtfa^ ( ^ K 
5!CTa ftpa aifar 

««twa fiw it«ia fira ^?aT5i ’»ai ata 'stfl st£*i N-in^ 
tnsta atjr»wa Rrw aftca—^at atcat asuaata f^ ft^tai 
^ an I <aa^ few 7fai*it ml fStfjf 


e^ 3 i@ 

ft®—VTS 



fe®~lil^ 




cif<n fi«^ ?|ra ^ »i^tf f?w 

^JI>H ^£» WfT# gf¥ WtWI N-:W *t&l ^4C!R( 

fTC¥ S CT¥ ^ 

\<pra ffE¥ C Anti' 

fBa_v,. clockwise ) i 

'f^Sjl*. ftt¥ 'il^S'Blf^^l 5C¥ ( Right* 

handed screw ) BlJltfl^ llCT N'C*I» 

CT^ fiK* ^r^lW, ffH—■>!• I 

ai^T!—ftw ^ttc3 titfittfl ^fttl 

?i w iS?t X ttil 

ftrtrw 

t5;a—>si Sttn ^j(5t ^ n 'tftil G iffs^ w I 

wi ^»i PI 'fl¥fif 5^¥ esf ’SH^ s^fSfw ^fira ifftw 

■f¥¥ aw: cKi(t m a <«ap jaa v tfira <(ct % ca^ 

sla <<a| «pm:pi WiatJ? aw 

<(tfa ¥< (cSl am i atinatt*! 4? « aa ca» 
fthkfaa a« at. jaa f*ca 

(afini caa ^lEa> aaatt •aalt car afir af^ 
♦(5u ftt* \fiita cslt acs. anaff artti 
fVffla ffca '^taca ctil afea, aaaa awi caat 
atoB Effaca atfica ai, caaaaw 
jaat^ aiatatl^ fita aa| ^fiirt (hiptw 
aftca I faa af? «aa car-l^l faa *itail 

ati a^Ha fasaa aap ta«a ataiwua 
fta—>sa jaa itcau atai atatata^a cwt. at^ ea 

^aa carff aaitaa aiffea Sfirfa* laiat^atj} atf¥ta i »sa fSca 
apfaatta aaiS jaa Nia aaiawltartal 4arjl aicn aa’vai #a« 








I tiPwwfts! •itPui ciftiiw* •mn’itta 
*tfw*to «wi ®’t'3n «t» fnl 

t 8*IW c^tBI (N) wilfl g5¥ iRwi WCf « 

Pii cs»?t 5^* ittwn 1 ^?1E® ffPfte ct 

Tftra ^itfTw i jwiw ®*t* t?™ «f&3FT«iltw 1 


c^«^t^lc=a 
^tCSPSi sran ^ «1^- 

C5=a «TBf J (Field 

dne to Ciroulor current) 







t ?. :>;• i 


»j« ftfi <sj^« ntit^pi CT«*t 5Tai ^vn 

W ^ >1* fK!B OT'fPt I Off^ra *ITSB1 

(?i, ^nm Tstw « *i1c>tflw- 

V*Rr •ni^3 '8tri *l^tW ^if^TSte i 

fia ^18 *ti«3l 3i?rK« ct W3^«r»i 

CTn mpwi si«ti «i*r3 =?i?i'5C5 \ 

fira>f ^l(>!tC3 feai =*r33l dflM 
CT'rt ^njdRi f^cv 'ST^ltPi 


. i'.w.lv. 

1^ 


ffa—> 


18 



^3 #1^3 f3W ts3, ftar iis 'snn^niiva 

C3 ft?® *111^ ^T3t3 S»13 3»rc3'Wl^ t’131 

•ifplW? « ’TK^^ C3 *1*6tP5 «ttES '5t31 

f33l 3»It3<tt«ft *t3l 3TtClC5 I *lt£3'3 

C3 Pr^ft 8ttt^ aw S-^¥ a 3W 

*wtta »rtCT ^1OT N-ct?p 1 ^n lilt ffea—>%* 




<j)aiS *tta>l1 ^73 (Shell megnet ) irtfiin 3t3t3 ^«r 





cw « *rw<. (*np j^cw 

Ttnjfl |»r5H >i^r i "tta ?ff «»t5 ^5 

X'~N ^ ^ 

{s j r N) ’rt^fs ' 9 ^ *\T^i 

' \_ ^ *nf5i*i ^rifl N-ht « 

fla—'i.* fBl—>11 ’I'^l?, i 

( Cml ) ^ t Solenoid ) 


^it«fj '«»’rof *is *tfl <(Tf^c»i 

^t*CT ^c*i» iFtiCTfl 'siHfl fin stfB ¥3ic»Ri ^<n 

^*1 fitfli f^i^i stunt!! 

{*|B1 ^reB ^fitn *!tl9I ^tBIW 
sifilstCTB BW ( 

sr«n %l «B1B ftw 
fei—lltr «raj4 *tHfe »|1«»tl gBt*» fift- 

*1® w I -iBB ia!r3i=? iitVB bbi ^bi fiite «ib<? ficv 

Bftrscf fic^n ’nc!*ii c>rv nffi 

cw«pl fs®, 5 llr I *(^<11 Wfi ’KmR <<% 

•meil BbR, ’Sl'tt'. f|« ( bar magnet > 



?t*TB B!ltrc»H i<frti3 Sift'S HBtSl I >«^ BStBOTB 

Bt^J ir« BWiB >131 |€1 >lir fk® b83 

»t>l>IR BAWb ( Floating battery ) tltBI 3CIOT5 gB33 
nil'll;—siftiiitBraB ‘•bS ciwit 'sntB nn «'8i*ra cw 
'Bt’lfl! BWfl *11C3B Slft3 ^fSBl, »m®K^ 

^ c’M'ita m ftal fitBi vattBi iFftit 




*iicaj mfiit® '9T»JT*c»t c>Ml ^ 

frt CT Ilftjiwsfs lf«|^CV3 

ttM fil^ »!?11 I 

g^’F C*HF TOCTS 

«1??1 C«*I Cff^l 
« *ll» C'R'SHt «IT!»T1 « '^*t5 

fSiB—>1J c*Raist ffel 

'a'tilTii -fliwi fiv I ^5Tra ’^c’Wttai 

f^iiRiirat 111 N citf « stftsn S cw 

ifl I «’n c^ irmuT’ift n cw 

-iwi « 'sTftii s Cl? itai fsiN« n I 

( Eleotromagnet):— 

. gl?5ttW'.*lTtf? ?ClC>ia IWJ critic? . 

?ifii?i c^itife gic? ifiT® 51 «rtic*nncii f^ 
ftc? ^ iiPm ^nicqi %nj fin 'atncn fit? *raaw?li 

1T15CW fit? N CT? «ItTS fit? S Cl? ’N 51, 
'<f6?(—•'»)! (iq? g5^?ltqi C1?C1C*H 111 fill 

, uni ?lf?t*i ?cflqfB <a?fB lagit?! ?ti ii« ?titiRf 
itii gi?iw? 51 iqtiii ?* 511 <«? gi? ittsni 
l»ltl«ttl mil ntqjl Wtifi (Ifitl ItU "1*111*111 *?! 
51 ) ^11 ?tn C15*I ^? 1W«5 *tw *ltC51 CS9 
?5 55, (Tfi?*! Ill qiicqi itii iqnw it'stitrs ?fi? 
ITU *111 ifiii 'ffw *ifii5tci #*.*1* 5^r« ’iTci 511 f?? cqtt 
gi? Hitcsfa in fin imitt^ ^qcin ?ita5W qti 

•ifitn t5Tt«ri 5W1 i»iwii nfi? *lfl5tt1 ^<.qf5lc? 





nK? I CTltffl tlltv C*rai-^*rai { Per¬ 
meability ) ^ I Tti5 *1^ cntc^e TOfi 

^vi •nc^, 'fffff'T c»ilu5 csni*i-’f>i'*i 

^ I ^-sia^ Cff^l ^5 crni-’P’!^ i 9 ^aw 

c«i-^' 8 i 'y»is(t# Tai 1 a «>«« c«^*i- 

m-®l 'Stm 9 HfJ 

8^*18 88, ^T8l g8CV T8 { ^Cfst 5^*18 

81CW1 C^V 8Tf^*l CaflffS fSCa *ffii*l^ 88 I Cs{tC88 g88r88 
C58 ®8T8 C*18*l-'f*ral8 S*I5 8R I C2ta«l-W5l 

8^ «tfW 8^C8 feal '5'5t C5^ 8tC8 I *11818 atWR 
C 3 « TOwa *it 9 »r8i1 9 ^taltiRi 881 Rii tfjaicaa cawa ^’R 
f8^a atcai ia^ifsa aan fJiifrifVs f*n8«if»i 

•(tan ata i 

^ I ia^jPsat 58c^a c^« natcaa cawia *i?W5 aa {T3’a*i 
(•ftafs aWf |a ?8 *tT« atatt? « «I 8 KM c^af 88 (flt 
f^atfB Bt*i) 1 , 

11 Ja^f 98 g 8 C 8 a C 8 V ntraiaita ^?atra aa ( 

^afs 8888 (8) g88® <548 <nftt atP® *«88 9 (8) 

•atiaa C8*t «8t8*t 8^8 *IT88Wtn ^ 8181 81188 i((^) ?f% 
ea^ atiri afa ^ atpp, 8888 R»i) t 

«fi(lw fsffliia8C8 188* 8faeai iaifjre8 58188 C88 8ta- 

C’lfta-’tttfa ( Ampere turns > '9?nt«8 811 8t*rcnaTa WF 

af*i£8 8taw8t8 X n18T^l^ ?8lai 
8^1 afa 518 cwa c 88 la m, «at 5 cal aa C ataiwa 
8 ntaa^an aa n, 8tai a^cn;— 



m "i K x Cn 

^ CTti« 'nifps 

C4«1 ^IPSI f5|<« I 

« I C8W TOK»II 'BtCl^ WW ^ *WtC^ 

TO ^1 [" 

8 1 «t^ «»t c«l» TOCT5 ^Ttoni 

4*fi( ^ ( «»9W TOP19 btc<)9 ’JJ»Rt9 9Tf»I Ctlfe ?«9l 

5rt « c»it9 CTiJ TOE«ra brtl •rc*W 9« 9l*TC« 4^9 C*1TO1» 
TOW 9^ 9tft9 9^ <«!?? ) 1 

'*srt»lC*t^rtC3f^ ( Am¬ 

pere’s theory of magnetism ) :—C*f^ ft9tt5 «t9f99Tf) ^tW 

1^9 tP5 t iW 9lP8 'B|WC*19t9 9^ 

ftmapl « |9^W9 TO9 «f9l9 I ^SW9 ^f{9ts« ^9[9tft f9W9 
'«fll'l9>lfli«fr9 ^ ftll fBt9FlC9 *19^91 «l9t9 9fttTO t 
|^ft«9Pl9 *tt« «? 'Il(*l9’lt9t«f*' '«9i1 «tC9 9fTO 

iflCV 09 "*5^9 «9T9 «»nt99 f9*(lt9! «pm 9t91 fill. 9t9, 
*S»9tt 9t9T9l C*it« g9^9 ?l 99 *111 P« 99*1 <991*1 

«tC9 9fe'5 99 C9 *I9»T 9l <9f99n'*I ^'«f*19 tfr9T9 <9^^ 

9rtt^ *PIW9ttl <5^9 5TOTt9 9flrs 9tW ^99 C»ffc99 9C9I 
5^99 1 9«^V»It9IV^ tfliTO <«^t <sm 9l«P5 
9|C9, 59W99 9^C9 C»ft9fi '»^ g9TOra 

-^<9 4t1Q 9^ I <999 «lt ‘J'ff ^*11 

(IWlfW T9n9<t9 «19t99lfttV '•’W 9ffiK»[ ^S9t9l 0*1^9 9C«9 ^*11 
ftw ia9lff» |9rtTO «t9Wt9 9tf*l*( < ftl—89. ) I 9ff« ^ 

ftC9 C991 9l^rK? CT C*ifc99 ^9 <9t9 *rti* f9W 

t* ft 




OTf ^ c»rlw» 

(11^ CWW Orf<IOT «Rr^ ^ fWCT 

w^, 'H? cwsff ^Ira ^1 ^^tnsrpr or^ft^» 

rt cirarfi arw^CT ♦ffik ftw ^4n«*it^ CT*frt 
Pit c^ww S-CTv « CT c’WBM ?tr® <*1^51^ trtra 
ft<ift*a ftiv cir^ Pit N-PW ^ i. 


( ParMRSgoetisni and Diunagflattam ) t~^4 (SWt^ 

»lWC<I *ltW Vf**! TIWTO {>W1» pIffltW CT 

__ j __ 5 ^* Tsil?^ ^Kf I fsft JiW cjnr? ^I'lj ?*i 1 trt 

jyFpjt^ Wl^lWRCT T’CTflfit ci« ftw (axially) 

»ci. ^aCT» >tax(w a^ x-irtf* 


fpa—jtf. xtn (frai—>►•) I <flTawtt ^w1»i 'til 

w ¥«T*fs! Ct^ IXV 

twrt ^itijwfif «1i^ TO (Itx- 
f^—}v) I j^i)! ttlfiflcT f^Tt TOIuMctIS* ^fiiilmi 

t ' 

win wfiTO ♦«« nw iwn nwi »()iii Jr inw cwicn wn ^tnttil 

dfiiinin <i4iti!W»i *wtpft *w c>nmwi fiw wtii nwift 

« 

wm '*nii1>i)1lLHt* I ^'S4nc¥|i«i ar^ 

win’ll wm *nirtit ^■i Wf mtiiww cwti niwtti wnjW to, wwwn Sitil 

wnnatTOtw i cificn tm vtf^ 4«t cftt wltv 
♦im fc’ii win *nn^ itft*tw ’lilwi wit kw i iHf 
wm *iiKi8 wtitijiTOtw li wtii wlw fttwwi £iw 
cnwicn nuTOf g?l tt»l *ffei t IN- >*«) i 
tN—1 aid ^ «minnTOtw n ww ittn wtwti an 
%wi cwi 'Wot f5l ^*1 Wt^ (IN—>►*) I wwf nwfw nw wniiSint 
m « wW >i1itii w frill'll «i ?:ntii i ^ wtii *iilwt wftit feft 





.CTpWitM « fcr fiCT 'Wfilftw l»B( ftcv 

■flu ^ 5H ft llW w 1g¥ l?C¥ aprtfiw )!5 ( ew «Wlf 

Spf* wPwi «nw I 


’tjWsrt’iCTfre :— 

c*fte 

fi*mw 

ptMi 


^^1*1 


•CUt^'% 


fHPiPmn 

ailwlfSnt 

•llJf 

*»i 




fiifnft 



■«rthrt 

«ts 


«r«c«sr 

Sv H^cm <1^1«ipw »wK 

I’ll 



jNi :—wii|- siwT <1*1^1 ’lit*! *jf t«jp WSrt ft* ortvt 

<»«liril1Hi1lCTlS¥ Wipt !WI ?»lltw »tM isttl- 

Si!IiKH|{» «tWI ’155 fS(f^« J?11 


(Effect of current and tna^et upon current) 

(Parallel currents):—<0^^ 

31’rt9?tsi lOTtSlR ’E’U ’Pltmf^ 

*ifltCW *ICTI « I "Ml tIrS fsia A « B TOff 

W, PuBeC^A’sC <81^^ 

t - «1 ’ll f5ic»*K*ta 5iii €wne 

a 

^j ? ■ ^is( 'stu'flft ’ir8*ii ’ftc^8 *re I wi 

^ 3Wrt ^ftw *itCT wi *1*5^N‘ 

fsai-^tlrl . CT^'B BE *« 

• nftra ’rtw ’8VE oim ‘'«ww 

■ J 

(iCT*l^ 5t I 







CVtftn> (Aogtilar current):—ajsjtf’flft ^!fS 'WT 

>lRf !11 Ptg CW ’•CT, 

^ fnt? # «t^T^ 'jc’Ta ftcT >5^ ^fra 

tfRtft’a '8t5l I(C<(J '«lt^1*l I '«1T5 

^c? « * 55 ? 

'at5l ’itfl «1 to 

%»ft fsiai A >6 JB C « D ?t«(I 

B <8 C 'SimS? SK^I fsiw*11 55 I 
^'®til5, 5fir 'STI *l5’^5l5r ^19 

(pBi^ t<5t 5ft 'stffti 0 

5lw %tsiftr^ AO 'S BOifll- 

4 

5t5J 45«A^ 0 « B' CM? 5C5> til?: B O 

>8 A' Oifl? S|C5r ftCT»l5 5^ 1 5^9tt <8)3- 

3? ’Rl«5m 5t5T3 CSil ’fftw I 

Pit?!’! 5ft «?ft. 

* 

(it^ftcv *H? ( fra iH ) 

Tft1*5t:*I t5«^ A 0 9 B 

«<3 5H(I <55? O A'’ « B 
tfi3 5MJ fSTC’?*!! 55, B CTSIWsr- 

5tw ^ft AAW 5iItWlftl I 



■ fra—^trl ^«pj*(^ 8>T aqscagwf 

< Roget’a vibrating spiral):—«»TC5? 5WJ ■It’Jll 

3WC»3 (fra ) 5t3l 5f^ 55 I <«^ fSOT 

<3 i5tI 5 ^K35 ^C5»\ 1 mt (llvS 53 5%^ ^(Nnit M' 
*rtw3 »it5trc5 •H’ ’fftratg I 54f5 « *1155 iimfs -g^. 





I ' C'lfWCW 

s»ft£»i,^nrc»Bj sue ’W? *rris fHl snti ^t!« \ 

TOiE»n siw «t^ ^ftpB <h{Vot ^oCTa 

'5t7 *lt*tj ^T, ^5*1 

«lf^ ^f5 'TRuI «flt*l C<(^ ^ C^ 

*l^t«flt*J 'Stc^ ^£^£5 I 

'«T^ CP^ ^OtwfS 511 « ®5Tir 

-pit^f'flifjf S»tafTCv 5S£?c9i5 

t^sci5'5t’il8 *11115 *ttar wtf^iil 5t5 i i5*r 

TO£®!a55jf55l «5T5 5S :5^«1 5Tf, ^'55H ffel—ilrb 
ve59iI8 *i<S 5<. «mf5^ IS! « *(??t5 *rta5 •*t4 I *iTw *ftai 
■-*K «Jt5ta 5fft's 5f, ifl^®T£5 TC5»lfi ^ff^S 

•« <«»ltfilis 5fl, ^51 CT5 trf^rs '»!£» I 

^£5* 5£»1 I 

^55C®P?r K!*B5 (Effect ofnjag- 
net on cwreift ) •—®«|it a51C?9 ¥*I C55l ftl5l£f t 
Wtrs 5f5 '«5® '3T5 ftll «5t5 '«ltirt£f5 5>C^ 5Tft? 
f5£^ 5ft51 5f5 ^t51 5^' N '»Ttl5 
C'fftiE# 5l?? *18T3 ftCT tntC5 ) »l4ri. Stftsil 
tfWtCfa ftw ®tc»i iiTs 

•C5 ft£T C5tE5 N C51F C5^ftC¥ Ppi N 
CTVftcv HTftflrt ^Hf6w 5»P1^ ^51 Urt 

4 ft® >» )■ «t5l Ift JWW% ^f%c» 

*4111 .litl C5 •IWtm ftv 5CTl!l 

■awtf ftfti m N c>m y^fic^ 5ftfl #llWi fw ft®—>►* 





«*• 


{ fet ^»« ) I. ^5^ CJOfS N ill S W, 

•lf»*t «r?T? '.ftP»i-1*1? Ifctfel ftw 

^5(5^ (f5® ottScv ill »fai1 ^ 

/ N »al ^fu, ^Kt 

/*j\ £^\ 

(JlJf ' 5Ttf^5 ’^{toSC^ 

C ' / ^ 

‘*f^< ftWBJBtf #5? ♦llSW fvc« 

■■A- *" (fta >»0 I «itil siWfai S CT?|s si«?i 

fis!*—•>s. ff « i*J^tC<S5 '^CUB ffIVf 

«rtf^PK5 «ii^*r 

•ffil'afitnc K^nr ^il atr^r*' 


,® 


'Stfl 'J'Sfl 


\_/ 1_J yy 

^ 5^ SI', 

ft®—>>» ftar—isi ft®—>»a ®t5l5 ^1%? ■fftta 

(ft® ^Js«)l 


®<R ^fif «ir CTipafti? g??f ^T»i ^sifa spai 

lil? G. 'JTsS {*R ^tl^aftrc^ TtJSt'Kf ; 
uf ft®«f3iE7 •I’fj '»f9t*i CT^d cn *sitir 


fsiim »iT«il 

( Left hand rule ] 

« «MS| ’1'^ i^sTtf?® *®f?Wl ^'jTircV 

'■it ^1 ^‘npRi ’Vf ?Tf*w 4t>nft'5 s)rftc»i 

( /ifst fiager) -« ftift 

ft® fkC^ ®t?, ®15l *[^C»I ?Wt?i (Tbamb) 

®U« 5|I®B ( Jt/otioa ) ft® fttcBjit ®CT, ft®—!»■ 1 

^ft ^®t5l ?t®I <111® « ®®W ®®ft ^BT?“ 








^ 'ehiCT *1^ ^ '8t^i ?%c»i 'sufS TPtw Pn^t^^fl 

W«*tt«PlPF TfflSfll 6M siJtSfC^I 
pK?Wl liil^ V9l BCap ( Barlow’s Wheel) 

t 

* ^icefra 53F ( Borlow’s Wheel ) s—>»* fem 
BiF (fT'rfs? Jsim? I M <iw15 wrf?piT- 

CT?«f3 >I11?> 

HjE «tt9ir «rtai « a «ii7fS 63i!qt<l fini—)»e 
•rni*! Ire'S* ^* 1 ? * 1 ^ « *l»H « 11 ^l nrpul* 
Jlrt® *tT?(r "»rf sc*i 1 s 2g;tfS 3 •nwnftar* 

s 1 scap* Jrft« 1 
•aw (flipfS 

5^18 St* i« 2 ta* 

sifts S5t ?* st«l 

5apfB* ^ cst^i *s- 
*tTa? *itiw sfifli <ITW, 

*it&tft siap* *tt*ir"^W 

as ft*1, »tfta *iT!iJ ftit «ma ftai—>s« 

aftca I laiCT caca'j cavsna ac« asim^ttufti ^sprraals 
« «ai« *iTa«mPf,')Wirraa aai ftai afesif, ( 
sftits *iaetw «iTif) aaststit asicaat « star? 
tut ^fSpB *ia»tca siftra a^ca, araw ftw 
CTW.iaaft faftftftEs Tiftre alcat irwiS ifts *iTaa aw 
ftftaii CTia «aia as aln afli acS, fti a*wt*i^ anw 
stfro at5f aw "a4 s «(at* aftps ana i 








« I ts| itqT « 4nn ^ 

*<f35t»(w?r nrwii ^ i • 

C?<IT^1I 'SlJRt^ 

^STOTO 

5^£« jfn cift!i5i f^f ( fflirtOT ct'H 
f^5 W ^TS’OH 

4t^ S cs? f*tfV«t « N (?nrit«i 
^Tajw <av. f^*lft^ ftw ^<1?^ 



ffcir“V»tt S pw «iTaFT» « N c»i» 

mi ?? <!}?? ^afii tfpn«5 gw mi 

5^T|C1 i 


^ a« fet^ «a70 c^lfw (mtn^ted) «rr7lC7 

iflTsm^ «»fS ^ ciT»ini ’afl f?si acvi ^ttil 
<iwft aw itai *irf/ '!j*h 6 »?ra (STfS 

^»ii^ aiiiftft(« *it*irv®i^^ 'flfit'B ftw 
«T5 I ’•nmfti (srS cw ^if^ »i 

'iiv ^5f fkfra ^<1 «iT«!i« ^witt 

m I mtcan ga^ -en^iffla f^’R ftai ft® 

1 ^ « fev*ici^ mi w«(^ *IWI I 

•rnttw ^ gw fiwi amaKI TCw ew wal 

mn fWI« *>nrtK wnprt^t «tcn fismi cfi wwit^itw giwi 

ew CTffil TO fWflPl lH’TO « ifiRlW TO TOW^i t 

Sam nfiin»ftw t?twi r^wow ^ 1 



(Induced current) ItlW 

^ *ffl[5T»W ^ 'ttf^ 'IW h 1^'8 fl, 

^»0<(TC^ «ltt^ <*lt f*T^ 

f*niuTt*rn^ *ft’9fll ^ini i ^tfl? ▼») '^1i*nf5^ 

I KlCTfl *8Tfl ^ •fftctn’f 5filt« ftc^ 

^ Vtfirs <^tCT <^E»I f# I ^ 

'JltV, 'Stll »tPI ^ ^ *ir<Et*CT5 ^IC'U CTtn «f^ 

C5? <TfilEt»Wf6? if«*( 5»W 5«, >Sfll*( 6»R »tf55t»IWl 
^ICTi W?!? fftV I *lfil5t*I^fe . 

JIW (filtn «t^lf ?1 C^, ^^*11 

c^R nfiiew^lS ftrc^ pf»i^ 

Tif® «M ceil ^ca i giiafattm nfiiewpw 
(H? »?i 4taT?c# >wrPt'® «taia al *TTni** 

(Induced cun cut) aCT l «fti «iaTEfa 

Isiiani^lca aa i 

( Bight hand rule ) ■;— 

(>) afvairaa '«t*iwiw ^ai 

R^f*r«fti75 *ia atPtal afa 'spaca^v arowta *r^ *iiain wtca 
aai ala ca vmaiiifii asfspfcia ^ta ffa»tca aTara aa« 
^5T»iCTa afaR fw fsa^ 'Slat ^ «tata r* R^fii- 
'•N Pfpf ^a (fim—>&a j i 







(^) IWBt « 4W ’fft® 

w f^rSrt “ist^fir^ *ii^ 




fRI—f^—Sftb- 
?p(reTc^ ttvttc»i—# tfCipj { /iTst) ^ni*itTJ 

( iaeld ) « ( Thgmb ) ( J/otion ) 

fiK^I 'Stfl (OTt^ ftW 

^^c^=3l ^«(T :—^ 'ST^ISjg 

<ii^ife*65t^‘l *it¥ ^ ^h*r5_ ^fi «ti«'a^ *<Fi»ifi»tv 5^ 


?1WJ ( rpC*^ ) «*|ifp[3 6tf»I» ^1 ^*1^1 cf’fl' 

SMiriS ’*Tf5wcf, 

5rc<ii ^ > r^’i 

^*ifB %•• feiia 'ff'f® «tw »—> 

?tPS ^ ^Ifl—* «W?tI Biffl'S 
W . ’ ?^t»l ® 5 t 9 *Kf I 

*Wtfj|^ W I '•l^'fl^ Wtn 'lt?C' 5 ^ CT 
^tt?ra CT®lTB *1*11 *1 ’ff- 

4*» '*^•1 





f^fsrft ^1 ftltw “ItKI fs«t ’ifitCT CT’H 

^ ^l^tl ^WPW ^ ’^^■t ^ 

?S|M^ ^r^'S ftl ^JPirnT*! 'It^l ?*KW ?1 
srt I ?«9t5 <T'S1 5lt1T cett*^ 

il^fTS ff, CTW 

ma 

4W I «lT3« >l^’t 

WC^f? •’ifs CT H *f*PltC’H! 

rwl^s fifw »i^,« 

»retf^« 4(^5? ^iT^i *i»6tr® 

»R^ ihpiftl^ ’«i?>?is| vftiPl ^*11 <**^5 

fiw J <«t inttR ^tPifl ’ftra ^ ’IT91 . 

I ‘•^ ^ e^ww fstmi ^ ^*1 

^|i»K %fjif^^ «®^t ^Ipra fsc® 

«fPf® ltf« ftN"! 'SW ^ fN- 

MIPlPS CT<»pi I 

si’ll j—c*ist *iftEi»iif wi’if ^flfea ’(tf¥i*il m wR ^tpn iiEj fiu 

nflnfts <tt« itfscsit n 4ww ’Wlrs 
«w w 1 4 WI *l(55l»ItTil fl ^CTS m •IHTOl ^11 •I’t. 

jjilft® -«4? ift *i'i *1*^^ *tti «wtf ^iSra *tlts, ac5^ sct i 

■ 11 ^ ifinrt wi'ti ^ wci’in »i!<ol tfiil€=i rtt« 'iKs s»^i 

iifni i,«, >a% o -a «fn¥ I. ««^. n cni ftt* *nt* *it«i1 

ittra ntis. nti «(t* i, *\ as, ^ aicf i 

'TO «its f*npi 0)^ Jfvffro 4ntt« sni 

^,—w ♦rtv ^1 iwfl 

m«i!i *ifH^ elT! <in^ «*R 5(03 TOn ns, 












« w, tffsiti cff <W»Tft 

t««*t ’ITWI »ITfi!*I CT, ^isl? W5«f1 ^1 ^C»™ 

•JCTJ »nt«itfTO ^si <As» »t«Tiittifra 

^wti <nw I ^ ^fcint ’j#!?! 

^tr?c« <fc^ 5lt»i ncn lAwn f?CT 

K *«^, 'flv. « c? -Sr »trs»fl 

»tlfw fl't*lfi9 ^»It9<fTa 

<[1^ ^<9^9 il^'ifJt ^fiira 'ITC^ '5t9l 9tc®! 'm*f fl9T9 
9?C9 ctR «a^N*T 9®iCiWt Sv^ vw « 


t^tW9 HC9J *Wt9Pra f5*( ^C9'e C»l% R911 



^ ■>■'■ --rJ-—■' ' 

-N 

t—' 

H—^ 


H . 

1- 

-1 

1 ^ 

L ^ 



1 ■ ■ 

_ 1 






flat—»o 


9lfir9T9 Wtl ^c?r I ^91 9tra ^fC»Rt 
iiwi 9fiara '«i9ii«9 .'^IBm ^ipirei 
■a^fi c»r?aw 

{ Electrical Inertia ) acvt I 

llll 9^ 

nlwin «« |^C9«t9l 9Cf, 

Bfi9 «f3 ctait 9@¥ 51) CTH. qft ^ iffa 
flJl i59t* 5991 fifil 9»KI9t« si'lll 

»tfl9{«S 99 «t9l ®9tc« >|W99 *1*91 

>»* feta ewprra ♦ttairl 9ltc9 cn >rtta’ •Rtssw 
9ftW Jwn 9fis TTW -9)0)9 99) f?tl wtfita 
9WJ1 ifwfS* w 91. oil ’wt99 91 

9l> 1 9ff 9tWT9 fif»B ttC9 CSOra *tt<fl 
9lt9«W 9^9 Jjin Hfe-ftn 9*1991 9*9, 
159 90 9l9! I 

*re«9 •ifaEtvic** (i) twit's 


( Reciprocating motion ) 99 ^ -<1^919 <9*5?^ 

9tra c^uwnifii *t*nr ^t-an « w*it9 trti ^pb 



fVftH ^1 c Batary motion ) 

Jrtifli CTiR «ii3ff*!CT ^flra «iT^l c^ »[^Ti 

CPR Va1 .flsj, <fiJF, « jpTi’i *i'i ^^c*! <*ntn 

itt^ ro% ^rsiTT® »if® «’3t#'ft §*11*5! ^mf 
W 5;»lt<II •Isi^ii'B t, (11^, iflV, « «{TfP *11^ 

?^t»l J«^»IT«IJ <ir« M*t *IT««1 W, ^«tJ, ^!IICT1 I ^«ii» 

»i^ai >iw? ^ sii^ 'stsira 

«rtc»i sfl i Eltsin jictj ^<*1 «51^ a <i»iR^a 

»i«^l nfii^^s 5K?, stf'rai ^twiT'- 

ntwv 5^¥ ^ C¥T^ «5rT?^?l ¥W»IC¥ ?? 5^5 

^1 ^ ^^<5 *ttf^¥ ^Tt*r?i s»ii firai 

^»ini^3 ^*01 *1RI¥6 s 1 t, '«’l, ¥!¥, « »wtf^ ftUS 

’IBS i ¥KRI ^FT»( SISSTS ^1 sf? ftftw *1?^ 

<H»T (S<ri <1}¥^ ¥ni»l) SlS^tS ¥1^ STS, 'STil ¥Clt»FS 
owsnwras SHO *WtfS¥ <S^, «q¥, <as *lfS3TtS *tB¥S »|tS)T8- 
•itr® S!f^ sis, ¥TS*I «C31¥ <<¥, JI¥trS¥ JS I 

(Ind notion by a magnet) t — 
«il¥lB 5S¥ CWS¥ ¥tsc*rs ’•Ttfstra Si S^T® ®¥rc¥ 
nisi St^ *ltf¥CT ¥CSt»tS SISI t, «flS, ¥¥, *WtfS'5 ¥5 | 
¥n[PtS C*tS®T?ISS ’irfTBtCTlftfrtCSS sft® *rtCSM ¥ftOT%¥IS 

ssj tssi Is^ifisT w s'Tjf ss mss ¥es*i « Ssts ssr fs¥i sjstf 
SCSI 4fSTS cs^ it)l*i«n-itPifelw< 5S¥ ^[fsil Sts mss 
|«¥S ml fS¥ sir® «sttss fif¥ fSl^S ¥S( ST|» 

*rtcs I mtwBS »liWl ¥fsw CW! StIlS CS m¥is N CWC¥ 
sresi»is ISIS' Sllfst® SFtSCT CS -atsTs ss. 



TW (Anticlockwise) CT^tfl 

•01^ if N ^OCTS fs(»S ?IC« 

■'(tf'TC*! VOrc*!? ^'(I 'SRt? M I 1S» C*!?**! 



fB5—fra— 


-ia»f5 S C5? *t5't Sfw*! Of*l1 « C*I?ft VCTC»ra fiCT 

^St»ts »1*(* MW fkv ^IM5 CTf5(C»( ^?E«1 

.3^€«T^«I (Tf’tfH I 'a« S MffISw ^«C»I9 fil»5 *l7tf5l 

*itf^t»i MW ^ft’s mftjFv- 

■65t^^ I 'lit *l€tf^ g^;w *rtr>t»l 

CMI 1T?1 Tsic^i ^Rc*! ^•», ^*8, 



fg3i—^.8 ftl— 

ftaafii ww CT^ fr**! vnt»n Hdj fffl 

JRnijl *wf »retft’5 at^w 
?tii '« ^w*ti $ipra *!>ni ^»iM«d “?! »isc»i9 

JiiR*? «t«nwwra JR-®! ^ *(5^ ^ ^tPiThi cell I 





I 





■'51^ >1-^(Indaotion by 
<!Iurr 0 nt carrying Coil) 1—ffC^l 

=»%•!, ffl ?4 

^•ira^ t«w ir« gvtffl sTf 

ore. ^CTsiiSfl win 

9fW *i«t=R vfire^ j rtit «rert^tt 
5fre*lC¥ '^tT? ^ ‘iltliinfl’ (Primary) 

TO»i« « ^icflOTs wflj *rem 55 

WTCV CTCT'StSt ( Secondary ) Fb5— 

5C*I I ^ •*»f5C5 P 5t9l 'flftWflt « S 5t5l CW^-al^ I 

4ft?5t?t 515 C>ll5’9t?r VCTPRl f5C5 Wltint 

5i5iinf (feai—5*1) ^151 5 |ot CTC5'«r?t 
4t5tC5a f5CV »I^'5 55. 

5«ri,~at^i(1?t afn* af¥'e5T?if 5 %p 

<5C5«I5*r5 «5T5 ■Jlf%3^'85Tt< 

I 

55 ^5W ft5*f C Icversi 




Current) ?fC»l l IsHi 5T5*l '551115 fst5~>. i 

5^5t5 555 «5T5 5T5l C5 55C55155 '5t5lOT5 

5*5lt CW'«t?l 5C5CT5 50tr ?f5 5^ 5TC5 5f*I51 5lW15 
n#551 WW5 ^tfC* 55C551 5l 5f55t5 
5 * 1:551 ^55 5f55T5 ^ST C>IC5'9ttlC'3 r55t^B «r5T5 5^5 55 I 
Sv cnisn «lt^?l ^15*ICT 5f5 (?K5'»tvt5 fsw^ 5?^ JR|tl51 
*1151 5t^ 5F51 5t5, ( fBi5—^ 5^*1 PKf'al5l5 
515J 45® 5in 45® T^t55t5 «t5t5 51tf5« 55 I 




(Direot Current) 'TOI tw? ^ 
»rf?nt jpn 4nt^ «rr ^*ic«i 

^tirCR *IW1 SR 
Y oltC’l' flTCHW 

/ ^TOU W^<(1 5T»I ^4 
t jRi*f ^t?n|| ay)f «» CTrV«TfV3 

ffef—^. tr i|ti(I iil?t ^•fR’TR «a^T? ’ratft'! W I 

Cl "ai^t^t RfSJR’nOT f^*t 

>i«f^ « Jifim jpni f^'' i 

'e’R ^1 «n^tfl '•CT’CT *ii sitfen <s’F ^iCT ^ 
c*iCT'8tft V'- TtT RJtJR ^1 r*i5tt?i fi4ra tinf^w 

*5^5 sra *TVI^ faFfI I 

4, »«*i, (s^, t*«( *tfii5rt*i!—?Wfi iflvffi ’(fifitw 
nc't I. 'fl’i, **1^, *i«if?^ ^4:»i itwi«’it^R jictt 

C^RHh '«*f 5|f^ ««^l Fit C^R ^91 

•I 

♦jf^n 9TOi^t) »R<m *ift9^9i '»TnR *^9 ^ca 1 afr 

CTt!? wa anca«fR >n9ji aa n “S t caca^ *ica ^ atan, aa n' 
'iTai aataal afaa'tJi - n—n'«ia| afaa^cJR sia - 

I apsan 4, m, m ,=^13 pf, 

«iiaa I ;ii^ ificaa aaj tan «f^ cac^wi «aa«ft ^faal 
caal atai a»iwaR atan afaa^i aif^ > ft, fw, <«>i, 
ga^ia^jfw liia, <«v, aa 1 a«taR aft aifft %ta ai 
a^l ftftt^ 1*t»t T«a aaai ata'5I«. 






ite*! WC fH, f®, iiWlfSia t, (flsj, 

w,tf« ’Plff ) ^fir «P5?¥ >RtH liisj, Uiv, 

<«. CV <1T^ ftlrt '«•! 

V 

tJijF, *ii«iti I «rfi«. ’IT? s <<?, 'll?, = 

Sx 1H??1 (TIR^ V**' g??- 

<11 I, mil, in?, = >c®T^, s^|i? <!!?,«?. “ 

Sx — X —r C'SW t •I'frs. «»f® CliW'S!*'' ^1 .. 

ti 

ti9i ^iK^rta j^htI ^iRi^fl^ <)Tf^w •> c'si’i* t, (Oif, 

E 

<i)?, »retf^ Vi I «nit-»i C 0 = . ) *it? ’ifir ?w*t « 

*l«5 CTt^ ^«lt R '!t^1 ^^C»I C - S X ^'- — X -^/R - 

t 1 • 

(Self liijlnction):—?:iCT fnwa 
?lal few^i ’(ciU iwtasit? Jivtan m ?w i 


aft <iiar1S ?cat*n C5a aic?t^ 

iftat^ aft's attata ?al an "stai a$i:a ^ 

nt?«ftia vn fta( aiatfc? \f«ai ifaai/iftt? 

I liiaa atiw mafBra ataft Sal 

*ir<Bal gatva atfta aai ’^an Sata aacaaTsft! 

«[«i? at? a?taa aar ftai an i r?s 'sntwa aai 
ftn nni c?n aaotai fa? ai, arsw ?iati?a aaiftal fea—? •» 
aacaan ’waji aifSwtf i ^<iia at^sfttps ft^a »wna 

»»ft 








\ fsn**} >i5t5R c^ c»ti*^^ 9 tfRt? 

»?c<j -s^R *iT9f8ii «jaf*ia 

^■s^q ni!9 ^9iB ’itvaf'ii:^ »9^ sf^t's «<tcv 

^’3«F‘l ^ ^ C'flf?'® «J^t5 «(4P1^ ?i^P8 

’jwi ’JKI *iM, ««R ’iTvIBt's f{^T5 ^fat*! a*icj<ifia 

*iwii Hi-? «Ta ^?9i iia af<iai »isra*t fsai a^st aia « awii^ 
»iT9f5a W15 'sisjfa ^a al«fl nta sfi t a?l fa^a 

»7Tas!&!;\£ S'ifa'5 ia i <sa^ flat? fafii *fl^ s^ai ca’? 
a®icaaia ataji fa'Ji atfli aia i ai'satt fa'^a *n^li!t® "si^taa 
?i;ata aaa ’jC'Ra a'S -sigm nT^tiPii^ »r6ia?« aa i 

<8.5*'-^ c«|fa« «at5 ifc^g *it9l8£!5 faMT59n:»i a'^alsi 
“^i-fvjr'i Sat'S awi attf a?t^ a^c's a^staa aire 
sflta^ s acai aa’a aca*if6t® Taf^ a'ta) 'sasi 'sita 
JisHii sa SI', ^fi 49%tca ar*f5 aicg i ^tatna acaj jjRfaia 
j-aa ifTta caa^'i^ aRi *iTat^ aic«a af^ai 5%ta c-sa c^ta 
j,ta ’ft'itaa ag (“s^ai^ a^'FSI aa« ^tatq feai ait» 
’ica)!)*! ’list's catag atPis ■srff^a 

*iw c^w^Tw ■itta gawa a'« arfaw, Satfaaw 
isitaata ^f'^sl a’wa a>fit*t at[® sflt^ata^ 

^t»f ^1, 2 taa ^ca »?TtaTa c®g lagaTa athal ata « 
«ia'at‘i^ ^fi,ai aia—'aaia \a «!g ^lataa «g *ra, ^taa 
as-ft ^ta^tSc's «aTa faf^af® ^fatn^ Sy *[ap®ta 
ait9 t lilt *i«iaJtta> 5HPifa gtala ^ta ^retail (Self ludnotaon 
it make) aw I ca^ga gEac*ia aai faal afa «fata 
f ^aia fafe 'it® ®raal attg arty a^c*i ®tawa 



'*t5l»lfl SIW «I^ >5? 4It^ I 

* 

VCW9RI *rt« ^SKl^Rt »l*^!] 5P! I 

^nt*i <fl’»t^ *?t^ «i<>{t^ «ic^ CT Prcv 4t^t? 

ISt 5tc^ ( 

51^ w^’d ’y* »?fli ^»i««tTa jii'»hi 5t>f 

*ltfl) 1 15? 'S^? ^ffSitit (i{^ !*filt? ^tal « 

»t<Ji 'sttl "tFis f^i's.vwa ei^iH, CT?5i3 

S(^f* (Eiti.i Cm roil l) ’ll*! i in? ^t2M 

c<»i'? ^?5 ’»t 1651 aifs ^ra ^rt, 

'«5ias «ja jfflcaa ’m ®!C®i « *fta ®g"i: m i <5? 

Jl^raaia* %t1lTE!5 (Seif Induction at 

break ) t 

41? ^cutE^t a’t'Tisi **^T- 

i2t:?t9r^a ^r*! 

{ spark ) nt^l flta? *f*ll3lt '»?l* 

"WMa art's 

-a^s ?ai ’^faiuatwa (i^. 
nitiou) Tcai^ ai 

aa i 41? Scflife^i ^1 Of t-i (SI 
tsftsi 

'« cfR otJi »>• flo 
Hf^^ (;«it-c?^*rt5» aiws! ^al 
?t».^c?t ^rtcSfS? Ivstfsjsi <j«tt^ra ^^t*i5ll5T ®tca ^itfa^s ^ ( 








iiil ifi^ c^, »wtW 

^1t»l £^ iSJ^I? n ;3TfM <tE^ CT 

c3lc*^» r?®! itiil cn^ fircff c^tt^w ^♦ilfi's ?ii 

di^’t't :?tf5^ia Ji*n a^t? f5^»nrt 

3F3 »lfa^'S5t CSlt'^W ^58)^1 'wfi(^ 

«9a£ ’if^'s *1^ c'5it‘^5 fgf»ifli §51 '^ta's r«ff *(Ri^f^r® 

»0^t «'IJI ♦KOffl Jit*!! «?p5 'Em 

<i.t C'Slt'^Bf 5i1 EI*1 '5It^tt^3 ♦lt'5»lj 

^^C3ii «l«f^®l Saatw ^fsc® 1?? I «at »isni ’I’lr.^ wtfir^f^sr 

85, NTC5s ®E8ll5^8I^s? 'Slfatr®!’^ (Spai'k at break) 8W [ 

:—-tilfasisuT? Hf<R«l ^!Ki8 »m »i"iw *«il 

tw, SW’T. *ltWllT “tfip S'i’Ilfw 5^50 Till 4 % w tJt<t^ ^<1 

c?5 S8ta w? 5Wmt? 5|«i iisTfs’p Ftt »tt<*i 81 cwif^s 
feft «lfl5 SI 8ftt3 8^8 fS 1 l«1c*%a ^flisi «81? S8 

8faW 8?t*f ®>ElE8 88*lf88H ?W (reaction or oppoain^; in* 

fluenoa) {at® W. W ®8l9 'W8?(«5 (Strainl 8c5 t 8®3tt 7188018 
8t<tl 5in *tl<{'*l 81 cetl-^f 8®t 8tfS£® Hf^CS feTttffS 8817 ^8fbT»K8S 

*il88it8 «87rt*8 TlSt® ntfwi f*» 8t*rlltsm^ 
ftntt8 1«^ 8187t9«l <a8?f ’*mfo^8I ^8l inw l 758lfL8t «rfe!f8 
818 ^3l»t «»ttw Wtt^S §81 ^18 87 »ltt5 8|. 5?ta 

QIl8-if8®l ®8 78 < fsfIS C«8 *7588 s»C8 i ai8-^811 'BffVtW 87 
78 T(?8i:5l8 3t®K85 8C8I 7f8S: 8t? «tC8*t »8t^C3 8lf^fl Sftf 

« 8ft«tC85 8C«I 8t*t 8^0S 8lt» « *718 *187178 8ltC85 TlW 

«t<i8 §81 8;f»E® 81:7 Jf*; 'Of 78?t78 C8^ §718 8817 8HC7 §*§11817 
Bt7 f?8t 7tt7 7{88l StftC® 878 ?8 1 ^87 888 §81 ^f)18H flt8t8 
C*1\ST8, «88 fs^CM 8t§8 SW <8*5 8lf^t 7t8 §71 8fl57Ht« 88PE 
78 81, 811^ §7*17 7l§ltsl *7ta 7187 7f88l8 7871E7 7« 7f58l 

87C7 (8“^ 7§8t 8l8 I 7*rr8St8t78 £818 78®1 777lt»1 |7|8 
73J7 7lOTtfiF7 7781 ®71 <83 §«« 78 £8 3t7B3 «tC88 C*I8 7W 8l^- 

*1181 ®H80« C88 7187C88 8t»I tHIB 8138 *18 SW 7C8—ilt THjfBIW 
8t®8 81*7§ 81 ^fUT'ftsnK*! ^ 78 I 






Mst'cill fha( t«tiw wsErt Ttiwn, (■Rsi’t srlt(f*9 <9^ 
cniw ’Rf5>. C»l1q 


®9ftil (File)C93 ) 
ifl'R ^*19 ?>ra 

«fit S|^91 ©^19 S*f9 ftit 


wnmumm 




^tl^t CfltSI CT«ri C9 fEI—ilS 

9tCT ifl9T »r»fl ^SCSl Pf^fl 9!tc9 « »t3li5 S*U ^ 

TFi,T;a ’»H **W 99 in9 "ni^ 99, 

C99=t a fer^a @^t9 9f'S59 «lts9fcs rtf^a ^1] 9t9l tf^H 9?9tC9 1 ?9t9 
5!9tu^ <91(1 mtrets t9 ii»t5 f"»i^ ^Fs^fa ^t«i ^9 fafn 
»|»t99 99 ’a ■*r^ ¥f99la »I3 3Irt ^[9919 4tt!1 ^9 '^591»t JW!9!t 99 I 

|fe 

( Lena’s Liiw ) 'c9 C9SW ‘fl9Pl9 

s^«T?W9 *lWr9« «91W4 >a9i^ 259 C9 9tC«I <9- 

.^r9|t9(9 C99i*l ?lf« C9^ wa? 'M9t9 *9, ) 

\«t9T9 ^ 9TC^I C9si^ '^f95t91I»iJ '3T9Til ni19>a 9|f% 99’ t 

^911^ C9|!!C5t>l-''i(” 9C*t » ?9T9 ^9l 9$*1 ^T9*t <519^1- 

cult's «IT£iI%tC99 <af«faF9f ( R'ftaclion ) ?9tt«9t 19119 I 

'U1S49 liBlft'S ^919 ’lf951*!C9sa 5Ffa91il CS^l ^£9 I 't6 

9|r5 £^*91 919 I 

I 

»t9«t:—{1) ^9t'i9 99H1919 aitSififi »tR«^ 4Tf5 

9)9919 T9f 9(9 « 9?f! 9i 53'£» ^9l- 

9re 9t9l 9t9, ®t9l 9tC9t C99i 9ltt9 
t9 atm i*!9t5 asiTaa 99 « 'stwi[9iH* 
'Blt9lftSft99 599* Ifail 9!9) 59t^9 

<«t 1^9 9^t'9 >*191199 fl» fWI 

E’JlIt'l 9^t9 C9 915 '*t9T» aim 
fNl—919 9t91tl C9 9> 9rfttr9 9111 <9% 

^9t¥ 41919 Waxl 5191 9^C»l SJfft f9*tit5 ^^5 1 







1*^18 ’stint^c^ ftcT ^tTf c^i? ^ci^ 

▼ftSc® ^IC¥, ^5tf1 c^t** ^ '^1c^? r<Fli 

^FrSiri I 


(*) ^1 ^^\v[ r® (^Ts^TOs Ti\m Ji^lf 

«t5TC^ ^Prit ■5fllt^i^ ftrj ^tfScT ntVt^Cff! 5^ 15 m '®t^tl 
^t^rfS •?), «i^3i1 ift'e c'aiBf ^1 ^f^5 f f;*^ apit^ 

51 ^fiffll %91 4Jf5 -l| ^5 « 

^ ^f^c« \ 



( » ) ^r^lcfltfl Bt^fe (Aragft'B Diflo) pfT ^[CE ^tHK 

c^t^ftc^ ^^csj 
^^fTt'S Jii vsi ^t<r t 

'fiWs lf% ^Bic?9fi jf^ni *tft- 


^ a 4 

«!?!? 4 *if<Etpr:T5 ^fir- 

^l3f ?? I ^tcqpfi ft- 


real —^ 1 * ifl^>l 1 ^ (reacliao) 1 

’^t^ ^ofti;—st^t^lw 

g^ »tear ’Kiel ^fliat < 1 * ii^an *|cb •(» 
!||, *TH1, ai^ Jl^l g| ft*I-ft5 fift^ 

«^t< ’ai?, g«»tt JSFtili] nri an, t>» S;* 1 



5g^^g atai 5Wta>i:-a>« feta ^sft, h ajh^uft ^atlw 

aitr^w «n[»i faRi cfitaita^ta c ?4t^ ^fire 

attw 'a F R ftf?® t5l^i ^at(ai 'S^ 

'BtcT caiS ^fsta *}tfac*[ 'wsfi^ caa ■'jf'i^s 

a<tj ftai *',^*fta w, 
C. ^«t*i «iVa aiBlfa^ ^ (flat »tat ii(l«i- 
'BlPHft^teaa aflflCTT *ttn i «ia»(i r 
fsf?® TM aFCSillffi) CH omi JIW »1ia 
7tf*r8 PI \<a ^lOT t?a «H«wi lift® 
ii;i;b' anf^it tilifw ata >i"^‘f sw \ 



fsar—^i» 





^0'*! 

I V{^I CSt'^Si ^5l I *169159 C9 Jl^*! t)l*I- 

'■iftr^f'icT? Cift'^ar wsi 99 ^tftc? tat’F'iW 

5fCT9I C9 «I5I vti:<f}9 ^9F, 9511, 19^1W 

>1999119 ^*l59 5FIt^9t9 5(9, C?®H;«^s( 91 StOrtW '«1?»rti:9 


5t9 991 99 ’®19tf9?IW t)H9'^9 9C»1 I 

^> 0 'f 3 pyTt ®9 ^CS® 1 —IwS^{Induction Coil, 


Vibrating)!—9>^r6Cl «t^C9f5*s 

>n>1 9FC9W9 ^it9 « 9:>1 fKB ®*I9 
Hl^TSfil^ ^^*1 9t9K9 ( f9l 

9^5fj|^t>t ^1C9^, 991, 9Tt^f99 9f9« 

919^3 ^l« '^9t9 '«fflSl9wl6t 

■flTnH*^ >ifV ®8 9195^ 99, 95|1, CTt^ 

eert^^it =l5C^ie^'« C9>i^5e*t^-9^5,r6C5Pallm?t 
^n9llS C 9 ttl am9*N9T9' <99? I 9 I IC5it99'9f59 ®*t9 


e 

i. 1 

Hi 

r 

W 


^I'stsi'9 |919 C99«t^99 8—* 9t1^tf99 ^I69l9l 

JJtTO 9f9C55 99 I «1^T^t ^99*1^ ’^91 C»1T9'9«® W 

9199tW9 lill C9 4itt9tf) f99l «t^t9 9ll:^ 9tf<fW 
C9 9»I1991 *9*11 99 '8t9tOf9 C*vHS 9t9l C9^ 

<99191 9tf^9l 919, ^9t! ^119 9W 99 *« «t^9llt 

TC9t99 *1919 99IVtt®l 9®K99I 9^^ 9t1 «l1tl 






^5, 'Stapsl HR I am ^ninfS »1^I5 *n 

5^ fvSjs fe«?s ojt c^ iai|sii?t ^wc*i 

'*P"rt^»ri— 

c5wn I 

«irs®it^ ^ 1 

’ortawm c^ti; t 

CTcv'Stft I 

!«t® V fsit®!?! ^*ra 

'SIC^ V ■« K 015 ijlKj ^nSlfs 

’t'l f5f^5 5sf??l OT5 t ^jl^fii ?iC5 

orr^lCt 51CTW5-5JW «Rt5 ’itRt ^^1 €r5T5 

55 « I OT\5f 53, ^'Soi^ 1 «rt5 Vct feTPm 

5lfat^ *f1C9 alj V r^r^il ’«^1W K.ai5 

«nCT oi5t (Strait straws 5t«(i *13 ’jpin 

«T{3t?l?( 331 ftll «Rt5 3519 « ^*1^19 9pJ 

5f5c^ 3IC^ 1 «I^J!3 C»l'l53«f5 ^ 019 *1t5lt3J ^<W9^ 

3l1&r{99 3ft'* 4JTl3ll) '5t9C39 C9t^U3t«t 'ttt'* 

^51 "^c6l31lfB? C*I^T9 « O^'H” (Automatic Contatit 
maker ajud breaker)) 3Fl9wtC»1 V ftsItfS ^339« 

tfi^3tS C»i1C59 fawfe « '5».3n? K oi9 3F^ 3tW 



^ 1 
% I 
■a I 
» I 

t I 

M I 
3 I 


ftos—5>1 




C®IT5 « £*35 )lt<0 ffi 55, <*l|sfl ^TC¥ 

51 'Bl^raftl't 515*; 5t5l I (ii’^isi 5^5 CT I C®ft5 
(yitC5 irt 5ffl5l 1W *HF »'.5l 

<Hti:55 CUTft^ '3T5 51 ’ll® *353 5fil5l 55l 55 I 551515 
5155—^ailhlttl 5C5W i2i>!tt55 5%^^ 5f8TO 51C5 5f»nil 
C^ik 5'a|&5 5151 5^1551 555115 *lf55^5 5^15 5TW, "^n 
?51C^ ( 5TC3 ) 3)415 5«ir5'$ 55, t51t=» ^il3-SJ5t5 5l '3f®5lC5^ 
(Eddy Current) 5l ^»:5l 5115“^ (Fouoolt Outreut) 5W 1 
C®lHf8 r5t56 5^1^ 5151 '511 5f<15l <3f5^£51'&5 C55 •I'Sl* 
^^5* ??C5 ^^3 Cat^fS 'stvil* ^155 5|£5 t35t ’*5313 ’<(15f«35 
5'C»I5 5t5T ^515 “5l5f5C5!’5Fsi5l" ^f55l 5t'?t5 ^351? 5'el5CT5 
*#13^1 5r55t 5lili:5 I 5f5 ^35 |5=^t»llfe5 

C*yl£4a ^15 51 Ill'S 5t5l 5V *il5l 5155 C5H ■ 

51151^ 5t& S11, *15^ 5? 5fq5l i3f®5Stt5t*&5 C5?l 55, 

^51511 $51 «513 «ir55' ^155 5TI5 I 

1 

:—fe® «51 5l?t5 OT ’PC'SSl'IUfi 
13515^15 *14^3* ^5 C5il V « K<33 5151 *1155 f5tt55 
Clf «5l5 5^515 '«l®t5 §515 5151 C5T6ii 55 | '»t<tV f51®S5- 
^Iiq (£n§5llt 5IC5W5 C*t5 ^1515155 51l5lf5 « ^I'8:i5t5 

f*lfilC^ 3S5, r5Cii5I54 5IT515 « ’Fl'S^ms *trt5t®It*l®lC5 
ili?®! 5‘tt3, 5 ivrta I VI«^5t5 51551155 $15f1J CT 
■ V « K*35 5C5), arf JflSt 3C5PI5 *15 f41t5531t*I, 13^ 

: "51^ 55 I 5^ t3§ 51$ ^151 5§t51 WW'OT^t 

' 5!15W 53l5*1 f®515 'Jla®! 3f*l5l 515, ^5 V « K*35 

f63 51'5 ■Tii3t(« 551 «3§ ^f*r« -Sr vr 5t 515 




^ ^5, !it5tra f^tipr*Tt»i 

«it^r?l ^cflceRt stcia «f^1? ftfee^ 

<st^tfl^ s»i ^oa^Pit^w* ^ta >iwT aa $ 

CTci^ ^M^iauaa *iT^af^ «t|5i3l vca*! a artStHia 
*iai ftal *}!q;5«, Jicp iflJSarft tR^jcsia > 1*11 firai 

firp ftai ’Faisal aa 1 «t^.iia w*!! at? 

^wsiant r^i^iia gta i ^ca^ata <attaf^t a^tat^ia 

*it*(i C4tfii^ ‘flt fa’fCt'sfe^a «tais '*iafn^ Esra^caf 

liic^atta ^fatrt caa, ^aatn V 'sjf^ ^lacaa acai 

C'l^aa'sc^ 5tf^9] Bfeiai.aT? (ita; aiifetfa '« ^rat^ia stwi 

*Rcataa ^ata 'ataa ^ca « <<i^tca fate^a « attafaa 
ap5 aftitrs <ltc¥ 1 

C*TCs^'?5t#t ^c?iaa—«rttaTa^ acawa fenja »i?Ta 
aa t!ia^ tata cia'siaaa S « S^atfea atai aa i an^attr vracaa 
nf? ataita afa^ ^^isita laT?[ ♦tT^aatait a^'Q'i ^ifaas a.^ca 

«ifit^ c5l*Kfe^ ’utta? a? 1 ca:?^, ’aa^ ai 
=it"i aFai ata sn, «ac^a ^fajua caca^'a!?! attatsia 

■tfe nlaaTtia ^tara •aat nf^a ’iRati CxE» 

*!!^att cai^'ST^ sacaOT c^c5ff ap ’s?fa^ ^a, Saic^s istai* 
aa, ^«tiia ^a Jia* 'aia aiacra atai ata 1 JiPaTea 
^ncsia ’TT^»i*aji «ia aa afiim ag«a na aia aa 
<«a^ 'statfa^it? %a 'st^rstca ^fat® aa 1 

ajECSCs^^i t—ait^tfaa Jifa^ -in^aTs^ 

^ca^ica' *ncaT5l ^fiiai asiac^ia aai ftal «aTa ♦ilJsitaia 
^laa «n^»itftPcaw faai*t ^iPta^ 'tTt¥, ^aatr 





t 4tF, •flCT *« 41^^'e^^tC^ 

flfca, f»i <ut -«'. ‘S’F. 'fl^ S « S VCT 

^MidJUSf «^Tf 1 OTT'StSt ^l«»1 <« '^^■*TTi 

c»i^ 'atm ^11 

t^t§ 's«ist '*iif^^ ^ '® 

% 

^lf??l ^tl ( ^¥l Helinholtz^ilTlO *" ^ ® ^ ^*'’'*' 

-Itsii mvs ’nw), 

tirir r<tm mm 'S ^r^w 

’iTts I m’9 CTt^'at^ira t. ^Ji, 



fro—^^9 

ow ’ifiwt‘1 Sint® ®f^c® ^tw <2Jttiilt\ *1t^-*ti'(Jt^ 

»tf«r8 ?»i5rw *it®»R^ilCT ®®fli 1 






*15ra Elc^ ?lt5lr5 t^BSif 

^f«5l <S|9lf?« J(l »1I I 

*?*T 'Sl^ca1©e. ( NodVibrating Coil) ;— 

fittf^ BtSi 'iT’l'tt *itP(® ?5 5^^ ^ITCTB 

>5f ^ I fetar D.^Fitw? <tPf^ 

m, §51 ’*'&J1% 5tf§?1 5®, fra—I 

'"TSta f555 *csrt^5 ft’BC?" 38«[T I 

^ ;^T^5I=?rsrf^r C Tmnsforfrpr ) :— 

*|TCtC5I 'STB 5Tcn? 

^filT (£(^5CSF, *1«WS( ^Tal, «l*IB 7E5E«1 '^fl’l' Sttnu «ta fiRTCf 
^rtfl ^ §515 ft’iil’S «t5^1 ’ilft'S 5§t^ ^r.5 t!|5? 4§ 
, >l«T5i1 fapfll »PI®I5a5t5 5S1I®1 CT’F 'fl cac^*® >1*15 55 5^^®! 
c!i^i5 s ca^ttaa «c5tB^ 5«, §«Tv»rr5i ^citq i frv 

( alternating ) fi|5f^5§W ^t5ia 55 ai I 

<a*t5 5lC’® §^® §^1 ( H-C*E > «f5tC55,?^ ^5lff 
5* t «I5I5 C5?t 5§W «lRl5f *1^151*1 SstCf 

■»tf5‘ra ^*165 5§51 5T5 I '^t^W «1^51tCT 

"tf'Si 535515 ^f3C« 5§E^ 5fif ^5 MC53 S(5T5 «IC5tB(5 
55 ^55t lS*f -«3i5 •!%§ 53 ^151 5tC5 *11:5 «T51tV 

^Ri^s 5tC5a 555 4t3tt5 5f35« ^3t :53, 3t5t£^ :"lf%‘3 '5553 
315 53,51C33 5t=nit3 ^T5lC3F -flC3t«5 JTS 

6Tt«3 «tfi|^ a{3tt5 5 ^ 5 : 5fil5« ^r33l 5fi3l 53 I '55« ‘5315 
5r35l|i1 ^tt5| f5g 5f^ 513 5§51 5t§C$ *1K3 5tfe, 'il?'1 
*^55^5^11 ^r3C5'C5'5f« 5§^ 'ST^tS l[55Tfl §5l.'*lf^ *W I 







ETt»ra <8^^ *ifii«is Tfii^a ^*1? 

CT nip 5t»I, 'ST’Ita 


C¥1^ Itt^ ^5^ 88* «^r¥ <Sfl?l^ 

ifl^t >. JiT^ei ^ *1?^?|T5? s?filP5 'S ^((tii t^. 

§«.*iTffr^ I tf"r in^*! »t*i sitsi 

®a ^«.*rfifJi ^Ks? cstsicfea ^ 

'^1*K*tir?l «^1If *tfil*t^ ®f5TJl “ife ^nm 

8 8* CW1«\'fe i* ^rtW«t9 '4IS5T? ®?n *JlI5 I «r5J|^ 

CT Sfrti ^'flt^’lTi^ ^CStflS m, C®^9ISItaj 

«(t«(r tat Cl Sl«HF^t5 *r6ilt6? '»iT3|Strtl5t ®T:?t*&3 csieji^w 


?% (Step up) ^1 C’eT»Kfe® Sft (Step down) 


« t'ST®*!^ SFCIIC®! C9t»lCfeWT las'! ^fli^ ^^ll ?? C^ »*tt^ 

95 A^t ^51 '« ®l^f^^t>t 4rw 1^ft■3 

5H9T9 W—C®59i^1i3[ ^f^l^5t»I ^tCilf&a ^I^Ta ’« 


ca9Ta latstfljsi i 

*rjtc:sJc§1:—cwiT «tt^5?ts^ 
<ERtf*ii«5i ara c^i^ain nKWtSi 
fta() « ®ii»ttCTi JE?P5 «aT? 
*(t'85l 5T>Ca I «ia5l1CI!Tf 
ajl’ic!it&la ®lci)ia facia 
*n<a‘i sfit—®t5sncata 

gv? i 
fscua ^ta^cad « %%< fec-i 
siitttfeia faaa a»ii a^ta < 


■« cac^'ataf ajT&tfa ^vs 



flir-»^* 

ajt^siciSt* iis? aRs I. 



I tfl^St «i^5tff® g^t^a CTf 'sABO^ 


1/ 


re®— 

H "Sltast^ C^'t^^C'Q (Bicroen’s H rtriiifvtaie) 'Sta ^51 '“ItC? I 

>15 g^t’Fa ■*l?pac?a \'«c'5 •flf^tsi, 

'siK'ieta ABC ®a iicaj n^ica^ta ^a**! fT»t-'[ 'afaa'^a aa 'srei 


^ r » 


it/i 


t\1 


IHgagi^ 


ft®——%«• I 


%«• ft® ®t?Tiai ata^t sFal are i 

i « a ®a^re are! retftsicaa B 'a^tna awi ■are®i 

'ua KW aaitfl'ita ^K^ ’ifiiaHre w al, Ppi a tt.vt s ^aitia 














f*rT «^i 

:^4?tM<ii^ St^ '»i^Ta utatl^fai* •ra’^ta ^ttpia aaj ftat 

c^it ata *?1, Sat at A « C fnin ojarcir?? 

* 

'Sira caa'c® at? i afcawa aiai ca 

{ ii;B, ii«tfa'» t^a ‘fia*^ *i7l^ *il^t®i aata aa) i 
tct Ji^tasi sratatai afa ’re«ia faiasa aSn at? {a'Sit^ ca’ftcaa 

j;T5Hai)^t5l fatsff aial 

»ifaaPi;'5 a? m' c^?ii*c^H*itJf iftt-sftf tfei a?c?i fatasa "(twa 
a^Tt^i ataai^ aa i atv-c?'i’it=t ail’iwt^la'® l'Sta*»nJt 
^mf?a sre a-ia^i ’»iH^5tw ^stit atc^^ feai i saa>Bic^ 
«i$aia^ aw, ??i ^i*i’*Ptr5 cat^ "slcaa « «Ba*.ajas •it?' faftfe. 



fea— 

'Bi^aEtc’a caias^tlt at*n, ^at «ic*i'<ftj'® 'stcaa « ^ifa^atttia* 
*tt*F fafti, 'iia^ caw'5t^i5l fstt^atfla ^»!ca «^si aa i ?aTa 
«ifaa!^ n^, «!«? <iit ca, 

aiiaCT atfaa a^i'® (aai c^ist ajiStfa a^) eiata aaaata aa, 
bait's; >i«Ta^ atai atata ^a>’ta aa i « ^laafta 



f^cn«r tiwi fifcs?*r^1^ 

«?1 Vf e C»CT«T?f ^K*I 

ceT^tfe^ »T» '« ’5W'5 CTW'ej^^ C"pi«wini5' 

SU'D <4t •I'sjp'i’f t’5t®it&39 Cl'S? "»n^ 

siTt^tl^t ?t»I C»IC^'3Ta1 ’IfCTfIt’F Wf 

c’W ^H*i ^c*i I ^fafw Jiai 'wfeii'® 'sits's ^1 


ifu—n<}K ‘■?tc?'& ’yfe 

CTt*i ^11^ HI, ^t?*t siTa—atitfH I 
cutn 'iTtracs CT \4 :h 

'su’i^ ^s, fiftfHTfra ^I’ra «iiiHBma 

CHt^«tt«iI HlT‘5KflC5Ta ^1 ^f« ) 

CHW'SlJt^ 'il’P C“l^«t’i '8 §5t5 Cl^^t’lSt 'H’tll I 

ffl^lsTS H)MtHC&1 5|e! «iTt*StSta C>lKfl « 

^WC*im W^,—'C3Tr5f5t 
^{I’irefa Sttn’ ( Rotating 
armature type) t C^IH C^TH- 
HmtHt'Slt'® 'Htl'SSI?! <i|fW, 
C11H CSlW, 'c^lHtS 

(Polar Induc¬ 
tor type) (5?-?* ! 

« tM fscai 5?»t i' 



fSOT H*fWtitaf»l PJW ^<4 fwl TfiK'St? 'St«j *lph5| 






^ c»t5^ ’isiitij sc5 

^r^ra *ii?i <11^^ i ftcaj ^t"(6|a cfa- 

I}* i!pf? fS^Tc? I >5ta iT'd 
fJfal *l<!f C*!t*I 

a—B — e—<>^tc'3 
^*19 C’lt^i I B el) pPi?i 





^t»l ^tai ^ e « fef^ c«il5^'S fei — ^'sa (’f, ar) 

^ ^T^'5 1 ®nat? c^t^i jfitarPicSl? c^t«i « 'erdisTa 
f^a <i(iw, ^«al isi^csfi?! aap U-’aiijfi 'c®*t5«ta;Sleev€) 



fSii—4«S—aBi 


aataa ‘a^fatai ^fial ’Biawa ann a«tcaeta n'aafl^ 
i'SS ^8i feai I f?l5 ^■at^flt (Sleeve Inductof 

type) a;n I ^ atca ca fsc's? <araj» ^<c?i 

Btfiiata fiata ??, catiStft '*in^6ig 

al c*tte %l?tl 5^ala "ni^ aa i ajiatratfeia 'sitsi^raaf JittaKf^Tf? 
«tftwa stTcaia *if^ *f«at«»R fBcn i 

muai&i fl ^'St?»itii tfaatii 'suft^ %,w.^ *ift naaait^a 
^fi)55 ajasta aa i tcTf^taa fat^ faaat cat^a arSai i 
fa 




















* 

tUyjiamo) I 


>^53!T5 ^ 55t?I»?tCSJl 

(Dyiinmo) C*©F'*itC^©r^ ((jeiicratur) i—iii? 



fsai-jso 


Will *rr® "(fws 

«B5nf vs I c^^^^ ?«c^ w, c^i^c^Sm 

•^1 BISqTWl I ^8*® fBCili I 







?tc«! ^tfBt'S «rtf’?t?l ’(ftlBtsi’^fBs 5IWI f^, f®, 

a *1®) ®ilSw ®tf9&t?i^ft;B 3ic((] tst^T? ^^®ia ?a, 

<a^r -si sjsiiwa f*’? fst?»i1?'nft ®itsal i c*ii ^tam 

• <a^t5 fe'!-®(a bb i 

'sisf ®^.®iww5 aia >4^)8 5 ^* 1 * « 

'sl^l ’ftSlt®, 'S^Sf ^?£<J I Pn 

fita* fe'fetlsi Hitt’S «iK4i ^f<?iai 

f*fl^ *tttc'5 Ptc»l ?r^$C§^ia ^Couimutiitor^ 
siis^ i«j5|if6 >5T5i5ii 4(tatar^ !i? 1 <ii? ’FPtSccBKa?! 

5|f® «fal5t«p iqasfat? I ifia; 

^ "a ^lw afaal 'NTC’i'BTa (Ai-ma- 

■■ 

lute) sin=» '»(asi'?csia itBlai ’ifc® i >4? 'sau'a^Taca' 
'•t'^t^ c*‘!t5atai ffl'^iTi ’a^ai 5B, at^Tc® itTcaiiii c^sf 
1 'srtt’iBta ^tb sHihf a%j aica« btwjs 

fSifi^ an «ii ^*1 (Crusii) I ^*11 ca aaw 

fS’^^lca 4piaT5 ^9 «®taB (Eed Piute), a. ca^f5t iiai 
MPi* %?cei &fS& fif^n ®I9 sit® CB<1 {Slide Rail) iSitaTSiil 
I ''iTt'iBra« a^*ifa 'sraw <9taTa ^jpaisa «iTc'iiBra 

aw 1 ’g'san staJilwu^ caiBi^fB anailB t<t5> 

m\ an :— 

: I aT^J^a* (Field Magnet) 1 
^ t '■m.'IJBia (^fagai) (Armutore with wires) ( 

'31 (Commutator) I 



8 I (Brnah) I 

« I c’l^ CSt^ « (Bei) riftto iiiid Slide Rails) | 

(I'uivlaineiitid I’rinciple) !—- 
*SJ?(5 '{ ’f'd "Stfl ) •■^51:5*11 ’■ifSC'S 

®51il f%fS, « ®(?T3 C*t9«W9C<f 

#Rc^ 'sttTiT s Ji:t<its>‘^ nexta 3i»i ftai sfais at* i ^fi-^rsi 
^vfatc^ia ^3r st® O’V (•si’i^aTjr® ) 
s 'eTsteva iresf) '«.ia A B (fbis ^ a s) 'si^ht^ 

t a!t®c3 #?t»! 

t.sta s 6 ?i*? 5 ? si^Ksa 

is5C® iiica i— 

C^i) SWT'S ^[f^(Heeiproc.'itirti{ motion) 

al WlsiT^fif 

«i*Ri fiitai ^tsai «'S'^ncat I'ai fan^t^ 

fffi^ () r^Hsai 'siini t 

(*) 74*1 (Rotary motion) 71 

c^Tn ^rara 71^11 £77‘7caa 

ft*—*aa 7lt7f ^ta®'a a^ica^ta f^cae 7t*5tats 

7f®7Tai a®ica7f £5.77 7®c^ 7fc^ '5T%1 7'5 ^Taffic's 

f4, f®, « 77 7'*t4 71?!:?T *aT5 %^.7S 7t®, f5»i 

^ia®a ai(S7 ai^stsT® 7fs 7W7 7ai t C7^«ra caTpataa 
7TC7I ^Ttaa \'f7 7ft 7?al 7117 I 

^8#f$C!a N-sS 57C7*7 C7ff7« « 

B A 0 D <ii7® 'siiaa 5*5wtn «l“t71 N cttp 

77Ca7T«ft S C77t5 '7^717 GWTCaa 771^ llC7 







feca irf'fi'sii:^ <«»i ^T9 ^tei 5?c*i AC « B D ^*i- 

O^T^i ®lt!:* 

ql j *lt» ’I** 

’’I'ti’F. 

"•fr^'j ««” A B tT 

■ij^its A e^l'S B4?I I C If- 

«i^»lf6 q?,c?^ii fflfSiil? q3]5 ^]cK3 * 

Stra §»(■< firt^ lfe'5 «}TC9, 

>5f fq5il19qt2l C DiH qwj 4jflTl> I) 
C-a? inv i qq^g 

%qtSa HU ffini a^Tii 1) »?C5 Bi^ hTsc^ t 't’lq Tst^i^ 'stc^he 

•IIT HHa A B %Ba fff^i ?tt'5 S'!? f?C» ^llc'3 <'ITC^, 

^Mt'5 -aHt* ^f's fqn^l's f!l5, f63 >tff I C D’ 

« 

itra q^cn *itc^, tsTi^s -HHif 

^!^5 fq’T?!® l «i'3aH aF f^ilH «fC^^ •:f'» 

qq? HCfl 4I^T» HJ9 B I>£« 

Hfe'S I HfT B « 1-) ^^£3 5? 

?F£9i •*# •^skji 5iHT5 nfs tsi^tfqra qf^’fwe 4nr? 

“nf^ ®9\5r^5i HTJfc^ «iitr«ii f»!s HPf qft^fci qfffffj hhca? 
tsjfft fit£^ (ic^iF ^fa !jj£ai»q «« aifl »^c*i B -s ],)aa qfif'? 
qf^^Ka laain qscatvq f«ai 'sitas^ can *ifaatcqa 

qf*.'® »5?£Hr3iq« an i a ^^rta ^fai fai ^if«^ *«■ 

»f*i§£&6la ( Comnmtiitor ) a£»i \ l^ta ’tSq « Wi 



rsar—> B t 





*fn I ‘S’tsj 'sHral a ^t>il5 

'(jftra fifc^ <a^i5 «ttr5 ■^cit i 

^SrterS ■« =gttgtl-g -fej g p (Field & Field mugnet):— 
Stsft I <fl? 9Tfl ( Per- 

niaTient) ^1 ( Electron ia,giict J "^15 I ^1?1 

^C*ppl C‘5s S’! 

C'Sat^ tS6l9!iTi1 *if3?lf9« '1131 

3fi|3l *iE3T63 3H*H »t31 '^K'» I 'fiiS' 

^t^t3 013? 3r>fa «icsi*p ■«t'^ circle? 15* 

5 II^, *fc ^5 '^'?^ 3 TlFn® |'»C *3 «13 t Oi? 

3t3f?ll ( Wrought iron ) « ( Steel ) i 'sr^ilt 

^»!I, « *tT3*'513 r^t* si^PJ 3Tf5|3l fa^lTBJl ^file's H i 

C3*lt3 4i31¥3T?) ’»«•! 3131 C*!?* S'^^lfv'S *3 t 

Oil *C35| C*W C*i:i ?«T* ( Yoke ) 31 g3i*3 3lft3M3 

31it313fC* ’^9151 PilC^, *(1319 C*Tfl C*13 ’3t?l 55'S1t»I if 5', 

«r® CHIC'S 'B*® *f33l, 5? 31«C3 SfIB *C3*I «l1t* ) C*W C*13 
• * 

«sf 31133 stc®, 3»tl 3n%lfi| 31 ^9 C313 ^H^lltsi 

ffSra, «J3l3 r^ll ^Cliraci *31 iH, l31t* 1*1^ Si:^f93 { Si‘pn- 

rabf excitation J ew I "sil^ia C*ia C*H ®T9alC»IT9 

<r3lf 3131 3?®1t3i §rafi'5 *31 33, fsic* 'fn-%t'af»'5 F3* 

( Self excitat on ) i W3¥i >3sr.ST ^f3tf» 3ft3 C3 'a^lstl- 

3'3i9 *nw ■a^u ^1 •iiFtC'nfl pic*a >n;si5 ^fi3T*( 

{ Reaidaal magnetism ) 3U*$ | c*l^ 

■■itpi'eina *w*i ai ^ta 'ai?ira aai? ^?.»ra 39, 

tilt «313 r^f®* ailsilC^ i||53 ®19mcs[T3 9WI |3C39 «ac*i9 







»!«} f<f®H cS^tM ^tl^l 9l9f]C^f ^trtl’IC'n^lF ?E5 J tJlt f^l^SS 

^’T(?sf«n *11*1 p|*i, *ini, '^5 Spares'® 'smiCTfa ^i^»i 

fes? la^Hc^ 5li—> I fj^rgs, ^ I i]l'g‘ ■« '9 I ^Ml^a I 

w 

( feai—S8<», <8\ %Bb, i^os ) \ 



fs3f—^Ht, »St, ^Bb-, >6i) 

t—’•tTPi'6lcg!i f<^it *tEg fg»ffF«ti^ ^<*11 

F 

>a9ilw « ’nicu Bt^i wgfS 

f*ir"S^ ^[«iin mc^ia ^qcg^imrq i jjfggi 4ti5 F^f 

'siTCT'ijitgg Fni ftai stJiit ^ta vg 
'SWcng F!Biil faMf-sitg *ifg^f5'$ 
'Hi '•iTCF'etag - 

5ig 

*>1 %^1i1 Ff F^^IFs Flail'S 

FFEfl? ^TSICfFH F£<11 CFitF Fl C^M 



fea—^ I • ’nfgFtcF <3^* cf^f fi 


C’fTF 'SJSI *lfi!FTC1 FFCS^ F'lfSC'S «i(ttV '9 FF FFCS? 

«tig <£i9®ig c®l9^c^«l I iflF* ^t'fCEas <tH4®1iF 

®igFt5 am 9^f6 F1E“T, <3^ ama? <(T51 '«ltCF‘'510HI 
®H*if6 9 <3? ®t9iaa aia ^?JBg amj nimmm 



■ive 

«tW« *it^’«r®l t 

«u?i?i f^r«Ji ’iiw? r^, r®>'ii aw ^tfs? ’ic»(j r*t. r®, 

<£^t 'sw^wa <a^it5a.iw1t al>i «t»(j Jniist t 

^tc^sfra aTC3^=lf ^'s?^:— atfta 

'a?w at3i ai^i 'ifoiat’F ^rafs^ 's^siw f^sfB »i?t8i 

C^lwi 55 ifim) 'aT’T^I 'SWT^ I 5151 ^t5tsi5 

smi r«f5l <21515 Ctf'fi5l 515 «t1t 5*61515' '5?l^t'5 '*ll'*f1 

5tiW 'S1551I5tC« C5iW f^f^l C'ol^tS® ^‘^*15 *^15 1 ^Tail'S®! 
5^ «ip(^ 5^15 « «)tl5 51155 '^‘istflf^ 5« 5^15, ■WIW'bW 

^HCei5 <af^ ^1155 aTiaia K f®, ’5'®^ 5^15 <^5? 

'®iic>i%ia ^151*13 Wats «s| 'Sic^® 

^Hc®i3 c^5 'ot5l5na fa, r®, «!'«'. aw t, <«’(, 4^, ait^ 
^'aiT^aK^ afoafv® 5|i3 i 551 , ’-(ft 'S'»fB ^ic^i 6iaw fJifai^ 
«• • 5M '551^ 55 's 's<;at5 fstf^L? 5 • • • 5t3 ^aW 55 , 'swi 

5^®l f5i*|B5lC5 -±15*151155 ftW 
f, ;£iir, <aTf, 59C5 ! Bfki , 555 ?- 
Sfa 4J^1S C5’lt^ 5f^ #51 515 
*5151 55ta ’=mC5ETl55 
5ir®ca 5ife, a’(-^?a1t56 

Jlt5 1' #15*1 C^1c55 l^ll®5CT5 
v£#f& 3)131 <1 ^31 #ltC% <45; 

C»ftt55 g##*? «l| a>Iia ft#65^ 
5^C»1, |5##5 5W5 

f63—5«> g###5 wtaata aic#5 «if5# 

®c5 *iw1ij afii5%*i #c^ t 5< > fB<5 




H 




^51 *ttai attw I alt? ftci itfrs ca*tnr 

^tsit’Wa *tT* « ca<itf ^twptc? c^isi^^w •iftfii's 
i^tcf I CBtjt ca ^w*ntfl <iTc^ ?a c'stsi'S 

^.*. '5|tH£*tTf3 *nc^ SITU '®l5Ta fi«i csi^iS 
«• - * ’"itJit^atfl •^£Vfl nsia ^r*?t ata 

tflat '3ifta **ca« »i:f*nsF apsii: spfli >iT^C5 •tif^ca 

C5ts\r.&e aif^c's «iic* ?f%5Ta aRiit i 

af'catt <!«! £^t®[cfec5t3 ■^tfinrt'i 

ca^tfS iscfca ’•fi^tstca « *ih aF^“f: iifa^ 311*| ^a i 
til? ca^tfc* wmcJiTa c^wi ^c'l ?, i^ia, w. fat'sa'a «'«rt 
( E. M. F. Chfiracteristi« Curve ) at»11 Waia $?TCV 

p^tsa:! fai’ia'a (Magnetisation Chamcteristic) ca^i ac®l I 

%ita ca si’Fia 'elaiitcaia p^t®aa fac"!a^ caai casat 
abates a^!a ^latucm ^ *11? 

at?£<s «ta 8*** ^anaia <it7|s <ani®^ atca i 8 .«» 
'•aiat’itia cai&i *®Kaa 8*16 *iTi®a w f^ai >•• ^src’iaTa 

«ata r*«i *(i9at aT?£® mw ' • ariaa tiaj Rai» 

iflat? fi^ai »si4ai ai5f$ aita i «i9ia »iTc« a^tawa 'siafB ctt$1 

« *n®iita)i aig afsiai ®sfa aiai ^^att staia *(i?i^aia ws 

«rii c®H5 a«i*^ aa, a«il'«ia ca^ a c®i^? i fa^ta ^ilt? 
'itafS 9 aa af*ial ©aia aitts =?^aTt «aTa 

•ll^fata^a c®Tac^flf« "afa® «calws? a?ca, aai, aiai** 
I ^a ^StciS ^flairta ca i% sttaTa*! fa 
^{51 afir 'saTtS (Watt = C x E) ata ^*1 caai a^?£a ca 

= >*»t'st*% - a-*«ai§ i 



( Voltage drop )1*1 5^ 

4'^; V ( '*r(i3'Vlt3? 'MOiii TO 

«rt«rafii» ’it«t cst®v^^ ’1'®’' « ^ I 'Ntro'eTca^ tstfsfawt 
( Armature Koaotion ) C?^ C'St’ltfe^ Sfl I 

C’StCS&Cf -*1^*? t Volt¬ 
age drop in internal circuit) ;—«ifK ^fr*C3' 
<a5t5 C'Ji’iTJ^r® f,5 '®t5i ^Se*i ai*itsic'%st i 

^n&trflc^'Q ^t*tat cff^nfe i (sUfltwta ^ic^sta 

■r 

^Tcaa r^Fg Tftl '«»tc5, IfTW ^T5ra^¥ t 

^ff‘fi«( sfi<it? afst^ «t5ti:* tilt »fCT8 

^5, aiaic^F 'Sif^oFii ^fac® M^ia f^g c^TC'^fli 

5f, citai*! "fit *tt*t? ai»ii ^f'saf*! apfat^s 

f%g «r,fl1«a| *B 1 «itPl 5tEa« ^«C1 ca C«TE'%af 

5 ¥ at *it«ta apiiiai 'sifeaFU' 

^faE^ <fiitaw »a '« atf^ *ic«ia ’iT<itca» 

^£3 1 ^sf^ay Ji7(4 *jt’«, 'S'jf’v *it’4 toat? aftan 
tirt Jn«1 C®TC'fefl( 31 ai>Ht?3 itt«I r^,f®. >1«tf31i t,ta^I.4lF,SlC»1»f1 
13 I '•^lE^Vtaa 3»i» f'lai -aai? atitE^ ca c^rt'^ai «cai«ii? 
ta aT*R3' *1C<« ttiulfltSa •I'jq ( Voltage dro^j ) at^T, 

JY 

C - “ E-C E -At 31?1 *ll«ai 

aia ( B - 'stiriVtaa aial « C - «3T? ) i ai^ait «at5 a'® 

tfu c'®U’^5bi ^tca i 

^1 (Armature 

ReHCtion):—"^TSl^fil^F nc'( nw 5t?l '«^9 i«» asui 3*1^* 



csispfeef gt*t ^ni'sn 5it?ii t?1 

<a’)'sJsfT« 3TeHW?l ^*11 ) CT*itW £f|^ Ptflfte 

<C^ Jl^f^ iSJqlt?^ ta?|'^ £5 §*1 ^f^6t>l9C^ 

In^ ^fil9t ^•’tS *lf®?l*r ^1 51^1 ^f4?T9 'SlflT*f 

115 1 £»!tlli1 taniws ^ni|%tt59 53*fi^ sir«£V 5«f ?1 gl?! 

cell ^£'4, 

t,*£*I,.ii^,4il ifflUl*! *11^ I 

t5ttv ’sittsi'-em 51*11 

'si' 

?l5j;—c5 iMST^npafii;'® 

tin «i51i- 59, ( '«nCT'6lC9 

>» '«Il!9fl, ^5t£5?l 

fiil^ flf« «iRJ 9 ’SII»|?1 «it£!F 
Am 'twt. t- . f- / 

il» - a » »l» <1* 5f919l )^15tR»l£» '«11C^!BK95 

^Rirs ^c<tj \ 

*lrt *1^51 

'Ptc^ ^eil ^1W ^1: «(pf^ 

^«Tl1 C«t5(Ct«l ^55«t ^t?c^ I 

n* 5(1 51?c?f @^tC5 

*frt c^l'^ ^%*\M 51, ^lt5 

tiTTt^ if* ^t«11 Itfl, fltl if' '»* 

'*iW ttc« ajti >*a e» '®ti i'.* c«t^S ^iltR 

Etn nft’ft'i »ftMl itii ftcw 

■( Closet! circuit chataeterlttie curve ) ^Cai \ 

(Series Dynamo);—IgTra'Btl' 

^lt£*IM 111^^5? 9Tt5W9 ^£W « *n|*l Plfilt^ 



'Si'll*, 5n»t ci? 'sicsia 

Sift'S 5?, ^nc*!? c*t?«i?ifB ?iitwii «£is>f&'siciia 
lift's « sillna 's(*tii ^nfB ^tpi'bihh attorn Jift^* 

•At ??l I title's ^IjW'BtCiia ^IS1« «I1f^ fllift 

’«K9ia imt ft^i Hrai 'sc^ *iftw a soft's si lai^ wai>| a^ls 
*ia ns ’sftsi acsi^fts j|ij ft?) a<iifts s? i ' 9 (^. 4 ? 
siij^nn <ef<in stai si, ^'sin <ssi3 "sia 

^T^^nii awiiii ns in nT«?i it? i 

ftft^ lEisniHtts ainj '«(«?? iTsics 

^ asn a?Ts is^’sn s^ts ntc? entSi st? 

^ 1 , si^nmic*!? ?ft) «i?i»? I tsits ift ?ftn'«f 

c*Jt5ii 'xn^ stH 'SIICT 6 T? m nw} 

atiTS iftis *11? ni, ?js?K ?tifi?sc?^« ^c'sftis s? ni 1 
?1^)-<Ft?*i *)1 sifw a, nfantR 'sisM 

(residual) St'S) cs^ .’STtcnsK?? am?:?? nwf ntm® 
nftsiTM Pi, ft, ®*s,n? ??—'* 1 ?® tn? pt, ft, nftiftis 
stts nt? n) i 'ns4? cf?i ittcs:? c? ftfi®! stinipil? 
?ft*f? cnim "sii?)? csisK^? ®ift ?? ^ Ti^is: at? 
?? Mt ?ft' *l*w ^51 ( ??1 ^ta 

ftcat ^fs^pafti Jftft? ?T5i >iit ii«?t?m ?rfli 

???tc5 ) srst s?c»i ’tmia csmn^? 
®itN, ^TCT'&l? a ?fti ???w? ??i ft?i nmi« 
feat—< to «?T5 sfti? s ?Ti?j-*Ft?®i »tmi?i fesfts ?tc?, 
s«5?i stiiusif nftaft^ 

a?t? esn ifts »^t? '« sfticsst ns ams 





I ^ ^Ti '*Ti!l 

«?l wB B?£B, », <<w, -«», a «ni B^ca i »fit 

afa^£*ra aial ^ (a<tl <Sf sift's »ift« ^w- 

■aft atf^ *frta!*it*isiia ^ftal aiifl «t« a^al atica ) 
<sTf1 *ia?g ’^'iliSa si*» ftal «2iaftiati aif^ai ^saT? 
^ir* ■*'^5 'slta Blca a *, < 551 , 

i c*t«ti ai^rate CT ftf<» stiRTtsitPs 'sra 

(Load) ®^la atftcs '(Tta* 1 fti 

?ftia ‘Ba'fS si1*l «iTt 51 artan gatafa C'saf 
a«Taa atfipai at^ra *iTta = 11 , ‘t'f’a «if^a ( Saturation) 

»19 <<iat 'sta aftil aft 1 «tata ^itCT'sttaa 3rt»(i c«t»^f.5E«a 
^<3^ n, 'aiCT 5lcaa Bwi «aT^ ca^i Vs 'sifiv atia ta? 
csis^t^ai a(fi(«F ^¥ca I ^®ali ®taattsitc3 c^l^i 

c^rnt^s B?aft *t« aaR gB* RTa <siaa ’(tea ri, 
asaa 'Bta ajn gw «faTB castatrVai 

attc® aK^ aftal ^tca'Btcaa sK*fT '“tfa^'sa (3i®jt&w 'is^ 
af&c's <fft^ « ^^sal Utft'iitsi csi^^cfesf aj ataacaa fti, ft, 
^t'sn'sa ^ftai aT^c^ atesf i '^'S'aa mai ai^cscB ca 
ftfiai 5t«JittsrK3 a'sa'a 'sta la ca% ;ia, 'sia^fta sift's 

afSc^ atc^, aca «ta ^as arpftca 
ftg^wa ^ •aa' 'eta aicT « ^a'lca 'Bra ^ta« aT?itt^ 
ews^rtaf 'afaai attra ait^ \ 'imi»rt»i sita *it^v *tftaa|Ji%a 
wiv atift (Glow lamp) ftftsf 'staatcaft atatcai (aa^ft^s 
asai sw 311 sjtsn atft? si^arta Gift's £«l*|c&«i 
atC'S ««W 1^'san atftlflftia 'Itaaia (Candle Power. 



c. p.) I ?[tr'85 »i^<m 

^ «?w «ii(!ri«i ^ai 5i»t 

^cs. r»« ^'s <nvii sii I 

( Arc light) wa isi^istitl ^,5) 

^IfflJiiTei f?*a H«1 *I1'& 'STlfllPIl ?^P8[C I 

^tS^TtCWl I Shmit Dyiiftmo );—fpil ?*9, 

»lf5'5 ^ISTl* »lt^ ^ 

^ic’i »i’W «iTtt{6iH? 4^16 auTm Jiff's aw 

—^-—T “1 iaWJf%1^t « sii^a^r <a’9)8 'sta 

f^'ilTt 'ar<l8 ft'sia aitJia Jif*"* ea i 

feaj—^t» ^slftoia ncfl ®iT?5ica> aiR I'l ( Main 
Circuit) 'S aissj (Shunt circuit) aw ( iSS^t 

atwaa »c*ij a f's, ?nS!;:i? 'staacaa 5 h?(t c*i? 
p(, r®, fl ati^i cHt’Sffifcaa Jttiiis ct?’ f^, fe, fr, 

atai^cflei, ’anw'stwa ’it'ij c^ *Rta <^■5^ fa '$f5i ^i^'ra 

®iaflTC5fia t^if^wa »iifi 'I'STai staff's sa i 

uii afif? 'Sl'^l'^ «ta vsURWia aiai Scafafa 

fa i ?'5?r' «iaif aa atHata as <iif ataj atacaa arinis 
atia atj ’a«fs as 'S’liaa afts a'^is ajaata sai 
fa I unOT fafaa 'BianTwni ^tia aiacwta ai 
sa atfaai *its *i?ar(ca aT'?t?a1 «alaa f's atac*rai9 ’irs istT® 
sfli fi I ac6«. aiJitaara afas f^ta ^tca'Btia catei 'sta 
aiafta sratai fa i ^TfR;® ’TRtWa scflw ^)caa 4sa '»tfw. 
»in?i I ®mawtcs ftasi sfafta «ts « ^ia nW? afaata tra 



»I*^5S* '^3’*M '*llCTBK33 a31t>' 9tflll «F«asi \9 nflCT^ 31373 
f3*l3^3 '«7?i1T£3 f3«^ 3$31 «3f3fB 31*II’f«t^3 ST3J 
'9 a3t»|S fll^£*13 33J f331 «I3Tf?^5 ^3 I ®ta51tC3lt» 

<a9fi! 6t*ittc^ 3?£»I f3f<5! sSHtmisilS B1T?3i:3* 3!^^ SlNc*! 
SfeiM 31 t '^H«l i2I3I? %3 313^33? ^3 f331 4131^3 

S3. 4133 stC3t 3f3 ^11^3 3*1^ 31C3! 'STSl S^t*! 3131^ '33- 
53^C33 3pl3 3Tt«(I '3tt3VtC33 ^<3 3131 3«Tr33 3131® 
i, 43, 4’?, C9^ 3t3T® «t3tc?a <2113 9n?C33 33) f^Sl 

ia3ir*3 9|:3 <i|ir3(C3, ^«31’ 3l^I3‘£3»l ^C'af'^^ S|C3 31 S 
C«l9i;^3 9 3lf3t3 3ll <313® 4I3T5: 3l^3t® 3Tf?3l 

3131® 'St3r*ii g3*na ^*\ 3tt^I ^1C3 6131® ^3l|;3 93. 3tStt3 
3’®Tr33 ?. 4sr, 4®. C*^ 31=11® <a31«3 33X8^5^ ^t'?! ®C3OT3 
331 ^31 4f3Tr?^ 3*31 ®9|c® Orel's ®t3 « '®s»gr3lc^I3 

f®93> i*ir33lCT C51J ?. 43, 4®, « !£(3T«3 «tRi313 

fSFf 3Tf^3l =IT3 « dl?3.:»t *I3’M3 '13'*t3C® ^r3R3T«3 ^flra 
3U®, 3«^*l 31 ®t331t3lfS '^•f C«191 .c 6» «n« S3, '533 *ll?3 
®31 S3 1 9ll|3 ®f33l3ra CSP^CUbS 3'S3 S3 1 

331 4®f5 11* C'513C?3 3l^ ®133K31 3^191 3ttC33 3;3*3;=S* 
'33®t3 §ST3 C<@l*^ct3 4113 >1* I 433 sRf ®ITtt3 

®'5® «rsi *(!l3l»nt3 3r^'5 STf^t® 3131 3(?J? ®3l 313 « 
'i*®® ®t33lt3tl® 1 * ^SMISIS <H31S C3131^ S3 ^ISI S^OT 
tSt3 ®£3I 4113 6l£33 ^11S13 Sf3l3 ’ajflJK. ^I®1«f3® »1C3 
*143 '9 «llC 3 61E33 4ifef3p3l (Reaction) i!lf33iq 3l 313- 



Ti;«i »iwi c®t?tc5s( at? “i** C5I5|S fi'isTlc^ i ^aT^. 

ii’fsi at«ii c‘‘n«tfi'w cspfSa nft's site's*:?«, 

!•» taaia at^i- 

AWT aaia f^g vf’rat ar^ca, ff g assi 

aica'« CTt 'slaWCTi c^is^cksfa «!la9 f^g 'is^i i 

aft '^a« aiTiafaifti ^rtat®it:®5 atfsa »j;-4tii ^wfai 

arfiifal a* 'srK’nala 'flar^ et«ai *^ca ca ’ja? 

§caf9f« 5i9JiicaTC5 iffiifli csisj^ *ia ila 

5I9ilKaK3 «T«^ «f1a9 ’if?'® ?i?at «I19 

i.4 cel5^3«tt®i9 *919 '55113<813 ffii '0- 'sn*ic’iatii 

«sat? 'i^c'® *ittf4i9i ’if®^ a^ai jjia >•• csi*!® frJ’^Ta >919 

* 51 ® ICS til «tTi c®1®it itaifg^i I cm 

iift®c 5 ca Pifaij ^RiKin final® ®tci n't ®RiiKiti® nfti 

Sraft® ®Ttiiciia 911. 'SCI f?g aifi®®? 11C1. ®ii 'gf^sa nft® 

c®is\ct^ <8® 111 if'sii* 'Ji® sis^lcm 

ari 11*5 ’Aliena if?® nfai'Si'ti itii 

* 

(Regulating resistance), (53! its, 
iRICIK^IUcSafC® (Sfciisf^is ^icini 

asai aitc? ai <9i9F«f:a a;ii atic® nica \ 
:^tST) =!?sc«ic«^?f ^c^SBf^rt s— 

c^is^S siaiiciia ®caai®^^ 
^c®«Ri ‘(sn ?«ai 'Siraiifi ci, c?ii®n 
«ia It iiftfcn aittwa cwi 9(1111 
cw 'tiR'fisitaa c®ia(:tflf n,'ni^fV aiDicacna 

cni «tMicaa sicai fn, f®, c®i»Rl® »• C5R(5 ate® nica, it=ft ^ 
5« fa 









(regulator) <£ *lf*^ I afJt«i: 

®RI <ltc? ^«W5 lilt flilcv aF^*(: 

^1 5T»I’»HCTra sttm =«151?nl iltHfra 

lat’i^i ^fV3iti5i ®iWCTtii lii’f'si’i ^91 v? I ’»nai' 

Jjl^i »i^3i Jll-t i5HI=tU’nt iSg? ^JS|?T9 1 ^t?|1 

■^jltlf^ iSt’ir'3 »T^5| ^Iw •ITW I 

'5!’.^ C^t^l C'^^W 

«6r*l’3 sitf I 

sjp =«-',t®'£si i 5 t^l=tTC^ (Cciupouud Dj'uanio) g— 
tsi fj-itsai «’iT'i? ismidWfl f6a I ''t‘'4'i: Itl *il*5 


i&tantWT?, c*<Fa^wtai «i0 >iwi* ui^fS 

CS(1» f»if«®f ®iw I t51 «si iit’ta Jiii^ >f«f! 

Plfasj ^SiafiTMl iits I i£it ^itas 



i£i^ c*i,’Ji't ^a?i^i'5j 

♦it^ 

. tea—' '®iTre «if«ni, c^ cw ’ira’rti 
•£31? *1531 III fetfjWKI ?t9? ’iW! L^isttfesi 
iil''ii Bc^: c^3*i3ia *11*^ 3i:3i ’site'etcuii ?i 

Jit'S 3>c5C5iij ^IMC’F ?Tat c^iPicSa 


li^eT? awi 5i®i 3tS, r?? lit a c^tsSit'sl *tfsiB<ti1 

«i?lsw ?a, 5i*niSt'a S’? i 

ncB ^ta^ftia qf?'® Bn ql ipftirl ^ra '« fiifiiai ata 

aif^ai an, ^nc*ia 13 ? faala sra Piftifli 

stc*?i 3)a?n ■'ffan f;i:» 'smt Si^iaiama 

nw) ain 51^ ai fea j 



Over Compounding ) :—^fif 
*lt^t^ f^»n^ l^l'?! ^Tfl-s ♦]{» 5|H51« ^51 

sjffl ^tfl 5 ^t*l 41 ^ 1 ^* 'Sf^iiJ >ir 5 ® 6 lfililti?i^CaiJ sjMj 

«ljf%t^; C^lil T^t®! iSi'^if clT'lTifra ?|c*i 

’'Ttw c^ ^t 5 l ^al ‘'H' 5 m' *f a1 bc®t « ^<*115 

c^t®|C5t5f?i 4jaT® c’ftret'® *iTf5ta 1 c?a®i*it3r ca 

®if*i*ite.^caa siMi c' 5 i®t ':^9 <iiai^Ta ‘^at afa ^{51 jk^, Tfa^fta 
s:;5 f5»| "siras)! fafa®? *114 ^laaTa ‘^tai ^tw 

nn'STa eViS^^.^ef ’itai ata t ^aa; ( 9 ? St'^ca ■atfn^ 

f*ifa«i *i1» aiaatacas ‘s-sia at®i 1 

Ci^l ( Cliiiraoteristic curves uf l>ynainoe)^ 
U\^i ^<iT t^R i^yi 



fE4 

51*1 a1 ’ifs’i'Scaa nijai JfW Tt^fca ^faca ca tsai 

’(I9«i an states faiii’j caat al '^ruittfaft^ '4t®' aca i 
. ciat niJt5 at:®! siiHtiattT ■sin 1 * fafaS ttartai'Satt’F 
«iaihi aitfara a®. «a*tta SaH afa atr* St alfaai w:tar«5t* am 
ara'fMs srata « atal StR'aman? atar tin uipijt ntt? 

as I •atat’i sit« fa!®3 sisia::^ »itfsa tsats « siata at'tc^ at?i 






'^T|%iT prci^'T CT^r 

( Kxtt^irtitil Uh:iTar^teifiSlic Curve) r 

JTfs5« cipji m < T\f^% 

> "■ 

^coj nr^5 c^N ^fsiri in 5b 

CM\^ =Tt*& nin 

nfw^ ^cbe?ii n^g) Tf^Bt cb^I 

Wl? fBW'? cnni ( Total Cliariic:toii5tic Curve } nun \ 
W C Q E plfsiSf ^5tfl*itC^R r^lC*!^i^ C4^1 '« C 1* T 

c^t^ ftcnrr c^i, u a a Q c«T5^ce« ^ 

P Q i 9 a* teoa 

>l T C ^iBiftC’IIB ^rr<5T «<(t "^tl? R P T O cuf^ 

an\ =iB, X?T1 

« C^l^ C5t5JC^C^?B ijn\ *3^; c> A A Q 

« U I' C9l^CE^ | <5^ fi31 

^ ^C5 C'St^^Sf Bits 

« TIT'^ CBfgp^Sf IFH I 

=^"pir5^ 13 Jit^ ^^cna CB^I fitaj 

Bin Pini5f''a|;c'^!l CB^lt .5 fsctl *p!^?fi't 5?C*[ ^5^5OT 

^lf?TP?I dial's ^3TBr m] (fR^ CB^TB ST'S 

1^1 ?t£S ^itcsc^ « CVR '*TtC? I 



■V 

: - iif^i 

■a^Ksa ffc’3 nic«— 

1 I ‘■‘(iti^!:?^’ f<r*tl ( Kuliont Vole ), 

^ I f^r*l8 { CoiiHfqiwjiit P(j 1« )t 

'a^Ctj) ?4,i f^iai twtc^ ^I?l Wi'lffr'3 <9 s-ba feOS 
5?f5 4t5<i »iiif«!;s^ c’l^ t 

5lfP ?OT i'i. <s’»i5 *)Tt 

fss*! Sfl ■aifsl^ ^Ic^a 



fs3i—<« fta—(it fia— 


6!:^ I 4t^Weil'S cw f<r'*:8 ^ bg feea 

?*>1 5? S:-1TC« 5,5ft ^EUfi I <55 fbasr*! eSt® 

>5? '^v a^Tii f.’lifa sJE*fi 'at®f sSt^—c^^ii? 

c»f!l5s*!^ ^’^[•t lies, %5tii c'^'aei’i^tii 'sisji^. csiiCiia^ni 
{^‘I'ai® %?, «iTa iffsiwcii^ 

c<Ki^’-.®[ awif ^tii*n W=» 

•Sift a^fts C*!iF ^5 1 Tse^ 

*’Il'4^i ■®I13 8 >15e9t Cill*l^!*l! S.tc^ 1 








%ia^ ?>jl sSiin? 'srs.T^i f^'C*i^ PiHii, 1ti tf.ic't'ii 

> S11 'SiTils nitaj 

?»«. 5i1 ^1 ta 51. ^1il*l 

tH"? ^pl^ 'PrfEt’ ^9 '3 'S^ »ir3<St5 C3, 

c*i^»i*^!>l ^Pni «ii;*i’fi *3 I C5ipfi?^5i 

*ir93<lK9 ^P*11 (5^^ a pC3i? ppvg «]a ^lf<3:11 C'lV. '«li(t5!i| 
3191 ^£9C«! '1p5IT*l 'Sl^ sitCM «'5)11*151B3 S '51t93 
*tfii*rT*i I ^519 ?iis*( ^'b*, »*ib, sui fbasfBi ^tc^s 

Spit'S *1131 91 ^£3 I ist fta«p! 5^t3 t9 

C3FOT3 '»IT?IC3 939513 ?91 SjJf ifi9< -S’? C^CSlil '"fCH^I ’HIAp'S 
9159 =f#i3Ta '55'S*i I 5^3i£ i <-*1^ r9f“te 5^? 5^i:'9 9159 
f*1^1 C99i^; 5^£9, 8, b 91 b- £59* Pf^tl ^9*? 9159 t®l''iil 

991^5 C51»r^l5 -^Iflfl i, ^ 91 -j 5519, 
'5^9l^ t:5';99 4- 91 4 

9?f9 I C5¥9t9)1 ’ir99^E:5 
«ia Mp51'f '519 ■a£111a)9 59, '31513 '^l^l 
<a? C". iVC^? *lt9*I*’9)1 9^ 55£9 

95 59C5S C91& *n^9^'*ri1 ^l5t? 5tt9 I 15^9I" P-W# 

Mt9'9 9l5 £5#i 9pl9l ’3tC?l3 arstlf <115 ?i51 59, «Ja49 «1wl 
^19 ®llC5t I ^I9t9 95 £959 £9^19 £959 C55 59 

9^191 ’5TCT^St9 r9-'fl5JlW 55| 59, >a9t 5lPflfC5^ '455 '45^ 

^5ire £95 'alCt 9^191 »i1CSl1sit9 ’115999)1 5pll1 pcn« 
H?!—^TC^'BlCa 59 ISI‘9 5£5 i feai 

51991 5TSl 5tP £95 P!^8 J55 5t9T£51 



^iS»t 



'.s»» 

C’lSsR 'iS^i’1 ®Tt^ ^’it cw «l^f5 C^^Ffl 

^ ft'ts't? CT? <*(W( (45^ HTSfJ '$tftOT3 ^eiC9^! 

■^i^ri %«*4 fee? tffH« 5^- 
?tCf I Qiw STKfllt^n? 

Itutv (feat— 

(feat—»+>i) €3 -^^it 
^IC'5 g««F ’*IT? ’l^'T 

lei Tew^t ^T<!t 

ifM'S I f5^ »ia 

*^c3r!i® ^?5TW 
?ii, ^tftwa *!!:*(! -aaifS 
^'ica^ '9 «i*f3i5 
faiia «?»((ftl- ^^si) I 

(S'csia 

^faii 

•tU’ft’Ucsi '®ric’5 Brac«f aif?a ’jfac's sit—‘^iwa 

sjaitai ^ncjj'iita ’ilt’fi a(ai 6c«i i tcatar ^i tscsia Gift's ai5sf% 
»)«? *.a «TSt1 ?aic«fa c>i*|s>iT*t ftaj (feat 

g^c^F'a ( role pjpcca) t—t^tal al^a ai cJtcaa 

( Core ) ^Ttsi'^sia ctastc*! ^ at??! Sift'S iasF>tl«f 

5l*tft afal ■aars aa i ^t<l! 'sttraiitiia sifts 

^t«ta si^fsi 5|iti ^(ta «itn'etcaa «iii 



f&at—^-jii 



fiss — 










*1^ (fBil I 5!t»(1 ^>it%^t5 ^ ^«tw?f 

?an"tT^Ta«f«ia ci^'st^r ^w? ^rsrsfi c'i'ssi fif, feai ^ iir, 

!n?ni^, 'a’» ®tw5 

«i1i:^ ( c’l'W c^w 
'sfic’i&rs c’lfiw CTfcn c*ii? 
fifc^ii ^srtu* 

(fsa—^l»-i), ’«lWi1 
sf^H fEH'lWrt'o CT? 

Sitc^ CBtc^a 
C«tV *fTW,<5 C6TW? acsi 
■^tcsfVs c^ta (fBar—?k-*) i 'siT^tn C’fTsf c^T*f wip^t® 
C55it^ 4fw ?{ a% ( Slot) »tTi^ {fea—iv^) I 

^tc=a“i??csT^s»r'?3'« =rr«:^ 



fel—^-sl-^b-if 


( Eddv turrfHl, Lnrninatioii of I’olc piece and Core ) :— 


'SftCSI'BTa JfSfll Jf’f*! 



CSi?«'S9 ■« JfMJ '^t^I 



"siaa (fra ^iwj ‘Hfe' 

^c9*& S«,^a I ta| *af®3ftt?it‘&a * 1^21 cij«n^ 

bIhic? 1 ‘fli i«feTtts*?c^ left's « c*rff«t^ 

‘'lUnKSfcSii’ i^Rirs fflCflS 



ta^ai J}*'^ ^fwl 

^31 ?3,rb3i I E35!f%35 M 

• 313 3r^9l -StC^II 'siffl’P 

■ 

53 Si, «i3B g33 »lWfl« 3)13K 3C§ =l1 I 
igS 513 wiTW^BHI sij(jins[55 



fea—^v» 



ftz—3»« 


fsa—^si 


fsa 1 31?st^9 C3Ft33 "(W 

(,*»1i(S’1 313^3 stir<»f.9| 3t3l ^'gJ'S wiPt^ 53 5fq3l 

^5Tf?f^lC3 ca*!:33 il(^^ ‘«tS «t3t5S*'' ( Csist welding ) T-al 51 1 

®1TffsC=^C:©^ ^4^=3 :-3t^«rcrr.5^ 

5?C®I Cllfl"* w'^5'iT35 3ftl fsM'S 

5>r3t^ sVc^ii fe«Tfit3t3t «1T3 cnei C3TC<f3 S'® 3T31 BC1 Si, 

5t31 *113 I >5^3t', C3t5? S3 «9 gS '®tC*f^1 B^WC33 

'®(f33s, I? 13 3:5t»3 «t'®J3' •®13 'Blft(3'B3 

?i3l ^^(83 ■siflli *if33T3 ^t3 I 

^T’^J^CSge*? (Field Coil);—$51 c^Ts C31S “Its 3^19 

t 

Ss'3 5}?T59|, *'C3 5iJc® ^fsn S^91 319519 53, ^33l 

3ilfSc39 S 33 51513 53 « ^ ’51(73 3t33S 3)3519 53 I 
Former wouiirl « citirffC^ Spool woun<i 3tS i i£$ ^tus- 
«rst3f ^3* CSlt53 3H;r3 31 tCfl1t3' ’ISI^ 391^11 C5«3l 53 I 












C^W CliT3 55tff *151^^ ^t3qf5£3s 31 ^£3^*It3^ 3ff53 

^f35l ®lt3l ^51 ’(ilt^l 3^31 313 I ftf*l9 ^3? CnlCf^ "slTCai 

^t3 ^^1531 53 *11 I "olq ^13 f351 

^C3q 53, 3t5Tt« qi'ltntfq ^®13 nTc^3 q?**!;*? 

t391t'5’5 qU3Tq ^lfl3 5« 33 <53^ 'aiC®)^ '=i‘13 ^3 ftre 

l3C"r3 3t19 qf3'3 '4^1'® 53 183^ 3jl951It3J9 

fqRi^i 5f(3q 55 c« qi*&3:3qc^ 3i3i ^3? 

^rara 59 ( (iit ?H?cq>1W3 J163T63 cstq’iftsi trrcsh* 

palm) 3fiq^ 3J35T3 59 1 »13Wt3 £^^5 5tl^ ^C9qW 

?f33ta f^fsTS 5fC9£?l9 3f5%ll 'B»«IC3 CSJ^’ISt^ « 
3tH3V^ f»^’a1 53-“'«i3«, C31C^3 ^*13 ^*t3 3191 1?r331 

’»?I*HP1 «t=?r33I$ 'S|f33i ■'^e: 53, 3>193 ISK"® 3si3Cq3 ^IMI 
^13 591 ^iK^.a qwj ®3>i9 t^i*i ± 1 * 13 -^: 

apstsisisi 3tal 93 J f39J 3f«’tl£ai ’S|K3 « ’*31 55£^ 

* m I II ■ 

<9 g»iT3*l 3131 5^91 3t9J'® 319 »1331 C^ltC3 41C51 ’ftfl 

« 'saiaj f391 35135 ap333!t 3131 5591 9l9 I C^I^I 

C^lit 31^ C3fq9l "ft®q 3Tf33l9 Sta §513 3C3J 

31t3i I qi*® 3tS3 3I^J 3»£9£q3 3131 '*1^*5 5S91 '2!£9l5»5t- 
3fq3i 551 q? 'STa fi9i ^351^ 511 fqfa^ iiaa 3i^t^£fic»i3 
^3(5 C3t^ 5S91 333Fra 3^ 35 315 ^tC53 35 ^31 

33* ^tfq -3I'C3a §*19 31M3 3*t3£q3 ’qT^Kl ^IT1591 ( fs3— 

5S5 ) *113 5l£3 ^fail dlt’?!? *11»IS!;? 4f39l 313519 

V31 591 ^t93iafq *f9'‘*l9 *t9'»(C93 qft'® Pifata? qfijs* 53, 
3151^8 <ltC3)3fS9 331 %! 18^5 '*1315 3t5 '831 55ir351t? 'flu*! 



% iO 


«5iM CSKP3 »!a 'it^n r<''r^7* 


15, •ai'in; ^5^1^ 



fljiil—*a% 


sr? 5^^ ^C5,5HB«. 

^19 ■^1551 

5ltt9 ^1 I gw 9TqC'® 0*1 
^IS®1 ’HI!! '5UW **t'®^ 

“5«r ^91 95 '*>'14 9f'>t 

i|1 J*8flit3[ 'iH® 'SiW 

5'« I <lfS;‘'*l'l5t^C5lsS 


4(31 5H9i5|5 C*i5sl’l^9 

f>1SpI3 «t'451 %5, 

»fl9t 



f{j®_^RO f52—»»* 


^\Ur^ CTH ^im 




( ArnuLturo:) :—^K’**i ET? 

^ I C^^^W(Itoii ^ore) 

^ I (The Coil wound uvor it) i 

^£31 i 1 ^1 f^* (l^iijiB)i 

^ \ ^1 (Drum) ^ I Bt^f^ ^l (Disc) \ 



«;TC11 SUiH ^tiiC'l 'll? pF'S’lStC^ 5t^iT 

®i5i '-jf^oTs ^88 ftat \ Ictr® 

•ii^f^ ^r«^Cg lilV '^'81 *1^31 

CW=<8 *t3 'I’lrJl ^1 I '38? *i^Tn!3> 4’). *3^, >38 

Miliilt^ 8»lf;9«(l ^K88 '»flt‘1tC'5 ^8 ^fm. C^«ltW C88i'1 

^t;8 C^kis 98 C*ttIW ■si’fT*. C*l? C'i? ^ffl’lTC*! 

C«t®!c55f >l®tf8S S8 I 

q:tJijg (i) {1] ^<yrfl ^U??i 

jgst bm, ciiVflfgr ^ 

^ m l 3R*lt^ 

^:53tt C®Tl'^^'Q {^) 



fiaj— 


=«lpi^ 4 ll^llt CSiS^C^C^ 

^fsuh 'STf't^ I (^) W ^Tt*1 

3fi("!: ^pTfli qttc^ cBlsTt'gsf^ 4 

»l^tcw 'Sift V ^r?Rt1 1F*1'T: ^fiTffj ^[?C^ ilCT ^ (^) 
C’i'trKST C?[fLSTa ^tl ^'SaTi 

4 I nci (^) ?tc3 isRita 

ife's ntc^ 












C 5 ^PTfl Tl^ (a) 

'^ll fe’F ret»lcfe3T'9 ^ ?T| 

3I?f^TE*|Vl ^yi 'S ^^C"5C? (B) «547l t"*) 

^ci^a (^J ?^ra (*) 9lfl, fi 


ft3— 


Hi^^tc^ir I lii^? nc^:5 cBt^r «^l¥ ^i, 

vj^ -sRiW ^l^fa 

lat^ 1^ atfl’t aft¥ fiat ^r^l fStf^i ^1 ^fiTS=T- 

(Alternating) I afl^ffetS 5?L^ 

(Siue Curvf) ^fff I ^ C^U^BT 

^al I H£*f^ iSi^ nt1 c«tc*^^ ^ 

«ntcttfl fHT Ji^ni ^fi, ^fVStfltai ^*ft"ii ?rff^ 





a? VtnlSj (^fCT'stl an) 
CBlc^a '8 a^ttw ®rar«ta wfw nfinfS® 

ICS. f!f«’fff’fC't (WttTiSf « »ir«t1 ^iraftra "(ifVCT, 

*I«^ r»^ HI. ftcHs ??CH I ?3«t; 

fstas PiisttH all? hUI t 

■S4(H« »t«% < OfUititiiinus Ctirrcnt ) ^tll 

SCSI j« I -aisn r<IC*f'? CTt5t« HIH >« CTR HIH ftCS 
ifSW ^?tc* ant? (J’ulsatinK OiirMnl in tiie 

p^mo fliirciicn) I 

ti]«ti.T ©ICH Jp'itHa Cirol^tHC?; nsr^ScSStJ hi 
ailHJ C'ot^Y-^'X HI nRlHtH Hl'pltCTS ^iTHl His C'f’Hl 

I ;si -%j»af5a 

fgiifS cwHt 

HtfCH CH fstat 

?n*iT5'.SS S'HI 
is®—i9l’^»!» C'SH-S’H wfss IftCH 

sift >1!!? fnfK^ n‘1'5’ C5^ SIfJiHCSit HCHl fssi 

C^ls^iW Sftw pFl 41 Ht? iftfHitH, viiH: »as tsc® 

gite HTHS ’litSt'ltW 5tf5jl s|«t C'«l5^:8a 

^1, -aHil? Hs'lcHS wn ^Ics, 

«tst5 fSaH 1 £ff«f1 Hl^r«cf 

£515^:1® sjf^si sts i 

5pcs*i (Te® «•• ) 

H5H5TS ’?H1 ^5, "STSl ^tcn TtS^elfl 

HHStfH'S cst®\t^c«?9 *(01*11*1 srf^' SltW 



fb-5—'9* 




5l5 5( J)5J5 *lf?I*l1‘l tSlsjdJBf 

’I'SiPi^ at^jy '<(lii ^fcs», f^ c*i¥ N ct» 

•3 *lt^ ^fs?^ S ’jfift's ^f*15l, la? *1*1? 

*(Risn'i ’i^Tn'vi «^|i|^ ^s.t? in? 


f63i-^o.i 

«i? •a?'?!? \<w "*P(a^5| fsn ®«i t 'ala 

•^fit (aS? 3pt9ca? fifw 'si'^n 'i^*'’ aia^ftca "sit? 

*a»f5 <>1551 '^(tr’Ta a? e?w a? a^lS sn5*i a^ a'+fi ca?*? 

aifiit ?jcaj asawt 

aa *if9=1*1 cy®\.'.-«; i 

a'»ia §3>Tf*(ac9s *i9’MCii9 afe*® a?in 
’»?! *I1?C® *1K?I ca tfUifll 
C'la ’aR's 

*^91 ara^iaa a«i 
a'sif^® afTcvc'&ii aaS ’ftcs'S ^•«>’i9 ■3*^ Tsar, 

fa 3*1 ^'tt?'® **|a(aa'^)i sif® liw a^ca i 



'a^aa ct^i ca f«ica' ■a’fcsrtsi ’ftw atat 




«.« I *ii?W 9ft f]:jw 'St'5iT ^58 ;fifC5t®1 sf:?*! ’*!^T«. 

C>I1^ 5tftf6 "“‘S )t ^f1 ?$c«i 'Srrai’F 

®r«rar51 St’IT? 

e.t:*!, 5?(:8it?i 

CTl^ H 9T? S^t!{ I **1^51 

^5rt *n^ « CTiu 

ft3[_o.8 C®t5|C§t55 II5>1 

®t^t p^P5 *rrtij) 'i*t ftcg 'fH's sjIatc^ i > feftf® 

ca«n/6 A, a' c^i’ltfrsf ^ B, n' 



^IWft'S C®1®V.^C« *!*!&, ^'*'1 0 31 *isjc?ij C®l*Ti:?^-A'S A'‘ 

P M+Ii '8 B" CWf 
N M —Q M ( P M N <59 
»19W JIlftfTil Q Vi^ •|t«SI ) I 
<<it«*t ®1C9 OTtS CSfpSBI «ni 
^ftt*i fsii® ('9) cu’tiB *iTsin 

915 1 

■Jffe ’I^CJq B ^ 159! "»1’*fCT9 ^*11 «I?H9 1 6^ liltlin 



fB3[—a.o 



^ «t5 ^wm "POTl w, fBar«»*, fttn 'a-^ftat' 
j ftf?5 £T»ri A « (4) B « B^oja 

•nv^ {«) «<» C « C'Jfli cspiiifesi a*rt I CT CTta 

TfVXf CBtn^^ ^ C'atS^tSw^ *nT®, *IH1 0 M WM 

C«T»tC^-NM + PM + QM-R^ I CTt^ C« 1 s?:&W 



^ftc® 'I'ff^tn (t) ftf^B C?<(1 •fTWl ^llw OT"**! 

C^ *tf« "®PW V<H1 ?1t * « "'WC!!? ^1 ^C*Wt»« 

^r5?^1 1^5H5 I ’l^’tll 

* 

■Pptfq «f)<3 ^M»CT 

O 

CTlt *ff5*Jtti at? 

art» lift® »i5»im<n «<itait*i alUr 

C8t*pfe« « liUPSH ant? %'^’H mn I- 

( ContinuouB Ciiirent) ^1 ^vtt^ 
•a'lpt !«▼ «r^? ^pt I 

^te. «5nE^%t« ( E ing Arnwtuw) am^ 

( Gramme) <t^ aW® 

^pRrt Geainm© fin miii'sn ac»! i • ^5T3 

C»ni aife^^l^itpni awfr CTtft® WW «l?t^’ 
18 f^ 




^CK*15 (UTS 5^, *tt3*rt 

e»i>5 *nt«« pt^r^n ^ifSis i? <«vn «if« 

5K*ra isw isic^i? si^f^TOra 
stwi *it^9ii fwl Setfifittv 
Clifts ^fiira m I »i5?ii5fl *- 
sl5\5 5niPPT»t PTIp (Annealed 
Charcoal iron) ^^C’S 4^ *T^9 
f6i«—«.••- 4W^ ^1 f?t ^ttW'STBH 

C^t?^ fe*ia W9 'flu's ^9l 99, 'ilt f*lfsi'B, £^19 

f^Sl «I9 *l|9l f’lUl ftli'^9 ^*«’9Cn?l m f^1 
5T»tI^9l n(S919 9f9»t»t ffSl, «ll?®f£9 CVtt99 ^1CT9 S’^f'^C# 
'St9W ?)’5tt91 9'M*I >*19^ 99 

^IJt ^tw CTIWS f^f«a9lw «I^'® ^91 

991 3fC9t5ni ci95i?i99 ^fii5:5&rt9ii ffft? ’vftai 



^ni»i9E9a *ifaft» c^«t999 n*ntn vfinl 
<S( *119fB 'd^C'a? vfirt'B 

99 1 ’PctM «*» ftiT cifT^st crfuniD alw i 



'ii^ fees <a9f5 8 £9? 91 

8r*f^ t.lSTCS—tftra £9?|i»l 9l99t« 
£9»ef»l 9fw« «rtc* 1119^ ^1C9- 
Bf£99%*ni 'Sta 9191 ®9T9 C9**f 
'J<9 8)r« 9^tC9, '8l9tr® 

^1£95t«t9 9n*l'«f8« 9C9I ^ 


fBiiS-«.» Irtl Wpf® ftW ««9t9 


9^91 »99=l C991 91^9 C9 N«S CipmH *tfift« 


^r8t*W TOlft« ^^C5C5 tll^ 

•nt tfnrtw (l) fifSI ’(ftfl { 3 « 4 ) 

fiifll 'irtw%t?t 

^TfSlC^tf I »«Tn (7t^ N « S *lfitf^ 

'*i?»t^cfl ^'?’rf*i «RT^ « 

'B’ffUl (2) fsfis^+atJi r^ii ^4‘fw ^ft?ri (3 « 4) fsf^e 

- ^tai ^"etn 5)^ '®!4Ttrt fvRi^i '^iPtc'sre i 

CT '»rtc*l 5 T? 6 Tft ^tl"r 

qt?c^s, elfilB |^tt;<rii <3^ <a^f5c¥ 

Jllt^ «a«*I ’?Tr*)^ ^flit's CT^I 5tfa '<^!W 

'■iict'sh ^cawii «isL»i^«iii f?i«t'»«iT?t «i^Tfw « 

«ITfjHl filHraC? CT^ 31*1 3t^1 «, ^Wra' 

<sf9 (fl'Tft 3tc*tfl Iltl 'fl’ftan VH I 

^5 OTsF ^S'«^ c*!? '®ltC5 '®'3'9f*I aT*l «inn^*l iRt \ 
^I5« CT tat '81W «1il l^c*l+31*1^35 

.(1« 2 nwi c3tt;i?i’i c*iti^9m *iW4i st?, 

*iit3i»itw *ncnT'n *51 ec*!, (2) fern's 3t»CT 

(1) att^a ^t3 3t3l ’ffsal (i) 

ai*iw afl’fwfi lift's JPCT^I ^31 EOT I ^it's (2) TeftF's amcv 
'*lt3 3J3f13 3ft3I3 «H3t8R SS 3l, CT3»l3t3 <Sf (1) {b 1^« illTfi 
4t*l 3lf¥C»l^ Bftn I 6^ C3?1S'1 ( 3 <8 4 ) ftfi^ ai>l3CW 
JiWIC^S’1 C'ttt^W*! Jrt «tl3l <Xf, 3ft^C3a Iift« 

■»t«niW 9 ?lf 6 a *ift 3 c^ ct c^fla 313313 331 Bm, 
(4J 3I*K^ 313313 3l %3tt^ (3) fBf^ artC33 

^ft's «ii3ftt ^3 3t3l 3^^a< 3tf33t c^3»Pit^ (3) ftfea aj3tv 



^51 K®! I ( 1, 2 } '8 ( 3, 4 ) 3t*I 6tf?lBa 

(1« 3) ’if?® «(» 

?R?t5 ^ *fRa I «lTt’('6T<il ’KH®! «!fir 

?5. ?r? «IW B115 CTt'B’lWI® ®W?I *111^, ®t?l ?tl*l 

C»r5»tt<{3^ lfil6t»l® «l’9 *tlP»C^ i <*lt®I® 

»rf5Bt»i® IS®' r?t® «tta «)®t ®raal nfapT'i® 
•ft«?l attw 'itas c^i?^ «r9aiaa siwj c®T!i®*i 

(*itc6siw *rK®j ?a '^upHTr^'BTca ®r«al ®Ta 

ftm Jitfff ®Rnl atfai®! »itin® api ^!??Ta ®fawt BfSin i- 
(il®»l '^tw'STac® :?*t-®tI'lt%®(Crofls Ctn)iiectcd)«lTC*l'lsTa aW I 
«.► fta ®a*i fafti ®la fa^^UCT'eKaa csf ^ t 
W 'HTC’iBta c®icaa caTfira ®TC3a fv, a, b, c, d.’ iict''- 

Ficaa ¥0191 I Jift® ^aia *!3 », b, c, (£]?■ 

1%®.5 ®cf5i \f»iw »i9ai 1 C 

tfe5tcaa ’ifapi®®’*'®, wttTi ^?Sl ®aii*ia 

*111(1^ c^TBt'iw *i*'iv ?^Tc« t ^'lat^'ra 5t®f® f’lW®' 

n 

fan ^tc’i'stia ®ia wwfn^lSt 'srais w- 

®tw 4^131 in®® ^1 c®Ta» ’if?® afif*irt 

5?ta ’ll?® ’I'l® ?a i 

ftt, fliiPi'BTcaa sic«o a»ic««iT9 (fw «»•) ctI^ict cw 
<ti?CT ca atta ’I’ra a*KWil c«it?^caa w fnv »itii, ®ff«>5i. 
3^^® aaiH'ii citaaac® nra a»ina si<fi®c»n a<n 

TTi i ®tPfW cfftraa ^vmj ’pica^ti kwi*i 
BPTI ?r*^W C»t^£Saf‘ 

*(1 i ^ '»t4 ‘C8®; •HtV (Dead. 




fbai— 

■Wst Ji S!l I Cfi’itt f** 

«ltf^ 5 l fi'; c^t^ I 

( Dnjm Armature );—w? 

« -as^ fttai TffM^ 1 

ftrti fffSI '5t9 <fl^ =*f?r5 

■va I c»itst?i>uas «i'5i®?i fwfli '®Ta 



fe^—a» 


*i»»i ^t»i ^1 ^tiii«r»it c*iit?s l*ifl ?i ^ft<fG5 ^cf, 'fra ®s^ I 
j^sce c«t»itN ■»i¥rfi'®-i 

wttffl a ittw 'st^tps c^l3Hi*i c«t«gfe<i 







SI, sits *n*ra >K®iit^1 ntc^ > 


Ht^fC'S ^ ^ ws c^i* 

’»iii*i'r?i c 91I3^ {?i^5tw? ^151 ^1^1 *rft®» 

c^MTfl c^ms §*ta ftai I ^ *Jt£*? 

StH) ^T9 *)'?T^t'® <111 ST’l fsf*ra 

fi;: ^lia^sTi?< sts Sis 'stcs'bt< () ’tt'S’rt '^rt^i 

CSlVetS^ SRIUfs^S «i«-*i8) 
sfSs*? sftfli 5T^f5'er®i3 stw 
<fB| S!tSl 1^5, «I<t<i *(l® 

|S» «lt< ST»rtc*i 
c^lna ®»t? >*1 ^3f ^l^si 
5'i’ifl I 'St 
{^ *t?t< <5, csffll 
( Open slot) ffeffl '*>8, 

«i ( closed slot) fsat «!*, ’S fltS SS SI*, fB* 

^<W ^sIB «i>^ ’*«apl* CT c*s®'sl« ’*!* S'-S)* 'Sis sf»it« sits i 
fsfli WHW <5?. SI ’vw’ (Smooth) 'SlCT'6(S iflSt 4*» 




Plfslt* ^Toothed 

or Grooved) ^s'sts 

st?i I ittirfsfsi ^w'fetcss 


ftaj—o'i *-oi 1 •istfssl *n% cs SWl 

SISSi* ^Pw C*l* St*® Sll* Sf tSSI S**tw Fiflitsi SC? 
*1, «1 ’•>1^ fic® A Itc* SSCSSI ^ SPlCT^ W, «MS ^<tfl 
s*icssi 'STOf,—^<1* c>i*SM <<ir® *tn^ 

W 1 cst 'ifflSSrtCSS in? *Tftc? 551 C<* c< €*15| 



%>« 

trarai (tt® Ifni'S cw^irsa 

% - «*if 'sfSi^ ^ I 

^S1^1 «^W '(C'S? s!*® 

^»lt?<fl tfitt ^IsTStC^ 5HT?lt1 *(1® 
( fs« «> » ) « a»f®»tni‘& TOl^sil «ftw *111 

fST'«ltCi| 5t« (Disc Armature) ;—‘ m?ni *1? W I 

AfSTtPl* « fti8cif'i*( ^*16# *1 Spw I t^ti! ^nPTofil 

»I5J* splts«fr9fiit« 'rtt^ TOW3 

■afflJi ^ ORP j|ft® j?Ttwa1*i I 

f« nn*! eiraa «s9Wl%w»** ftti «••( 
?». ^ffi TOPKtPi (3it wjtt ^c». ffai «»• I 
A? fe?a>«w wt*1 fit 'W^'PlCW 
TOiOTi iiRa I ^»i«f»itT <•»♦( 
^tIct nDtl « ®1?tfi»lc¥ ^fiS- 

>ttnt^ ’fsl stiitu ^(*011 vWi ffl ^ I 




fBiil—1^3)—oaii 



*r«?*i*t »tr?5?t I 


(Arm tnre 

winding):—’sitCT'Sttilfl 'SWsf^W 

f^' 

Whiles? mjj%3 
^1 ^PRF »ItJja f«t 
'Sltlil'BTt9^ *tJTllt®lt9t 
»rfCTt»l ^tfl 

0.6 ■« otifeai ciTf^Pi^ 
^fiKl's *lt?1 ’it^^ I 

^ snt orm'^ma 
* 1 :^ ^1 ^tsa fat 
^ua'^siiaa r*tfii 3f *it' 
cat^csR ^;?iF f%5 ^ 

■w, afa ajfB 

—04 > a?CT? faPil aa • 

'aTta'Btcaa 'f can J|taji ^t?t >itwt5(!i fam ojr's 

atal *fi*?ta, c*)^ fsifa*® a? a'? atw *ct aicawitna §*(wl 
'stf^atvtca c?«ai «rfc^ t 

'St^tw F ant (Front) 4l *P5W5 «tTi 
Pfotij t 9ti, B atit (Bock) ^1 a>altaa an ;t(« 

Mflo ftc^l iBtlca 04t u « 0 ^ rittt^ Sna (Up) « fai (Down) 
PIT ^ta I 



'stfl fs, 1 4!i'af%^ 

‘^End view), ^ l =ilTtf®Wl’l (Badiiil) « « i C®«t»IT*l ® {Deve¬ 
loped ) fE« ‘JTffillN’ ( Dia[»riiiii) I CT C^’J ftanW 

?|5U5, CT T[C»I C’I’St’I ^ 

11 fttii eittq'stvw .avt tHeW s|c«, «w 

?§ra. cvai’t twrt ca^ttv tiiI ’r?t'tv ®fi* 

Stat «»n « f*stc=5S ®t5«fsii^ fis n«(l vUI vR« tv m ?i1f>5«e 
1roa ^tw'ettas c'MBKin b-wwt BtaeR afU ?*—Bnai 

fvB^ «t9ef«B v?tiv st« Mfiifta ’rtai « Sati f»tva 

vi<r^ ^tt5i'6tt?!it .9’ifiPra n, 

JifWf '»rtaf^' IvwifBB *ti ^9*[ai Tat *[(« « Tta watava^S f^ran, fr 

■War! a^rats, fiaina Tal ara i «i csailatW ® fttat TtCTJtac* 
fitiT aTWea ftrsal aa«af fa?as Tfaw ca«*t «aia tateica fsfes 

?a t -aaa, « aot fta tfto TVlfaWa toI ^failT 

-*ital attw I 

»?S.C'^®fC:»r?t f^'E? (Fitch):—JI"»IC^ 
‘fnB’ sifaiPS fr ^T »1 1 «lttH Etc?? ’»t 9 C^ 

ipit^ « «tt9 tIw ci9«tw «iyfi ^twfl 

91 ’?tPt5*'®f9taF Bt'tg <TW 91 '9it!i Tsgl w i 

(iiTfiS <w ^Ira «infl ^ctg 9^ 919919 ^tftcT r*tE 9 W i »i^ 
W'STC^g Tfai^i^&ra WTii’ia Hbit g'-fr Tie (Front 

Pitch) « WffITg 91TT Rib (Buck Fitch) 9C»I i il*5j9 
®1taf 'ats C9 ffftT ’aung 91 'StfllT -(Forward) 951 

-n I t9t5 5*1915 aWlfTCT 'SH af9 <lli| Baa(95 W 

^1 « 191 W g'g'sat^ ( ^it ) Rib at*!, fei »ita 

gf? ft’ifV® firc^ ^9195 « «tfl g^E*! Turtgf 9 JTt 'eiii§ (Baok- 
waxd) (95tT) 9W, fni enk t 9t?lra ifgira CTtsf aaffagl 



-sfl f* 's^» *K 't** 

« »f*>CTt«?F r?sca<0 fIflTCf h» 

3F^ fits « r»tcs?t 'StfT^ CVH ^t (({»«1 fsfflT 

Sft? I ^*1? *R«t ?llfiw *«’* 

ftfro Pits? *tfill1*l <ft?f? '9 CTT? %*t? ^t? 1 ^'•ll,. 

«% is»t ??re vfsiSt^&r? 

^'S^lTt St"? Pl5-«*—i*«, »TO3tM 

9tf ^4I*J9 ?t?1 ?%P5 'A 

fff?1 « ?3 f^STT^H iJIt <fi ?t^C55t5 « ’l'SIt'8 « ?? 

fwl¥?1 8W ?|c« afliil ’*nf»lC«t5 I (i«f«{1 ?tfC^tf 

35[t>& f?(B < <fl?t fits « I -a^ofk? »ra?t®ltit ??C3 

?t?t ^BSR 01 Tt^pSC?, 

fit?' fff«1 «Plt*I vfTOSte, 5*^ PtS Xl?*x 

•(•^tCTs ?ft5 5p fttv «it! ?« »n?rat5 

P'B.S >"> I 'OIS fKa Pfs •» « ?JW f*!?- 

s S31^ I oi?t fscaj Pis 1 « 3it¥ Pie • ?it¥ 'sirS, 
¥t? «%» ftw ap^ P(5 ' '6 ?It¥ Pis « t fl^ir.a^a fsaj. 

5*ffe« *!^?BTC’ta J|tCTt¥¥ 'Et? ^W'slt?? *rf?fi3 *K<II « 
*r¥W1PW si«?t¥¥ ^t? 'Sr ?tf?C9 ?apC9?1 lT3l‘?f»f« 

^?tc¥, <4$¥9 oi^spt ?)tf%?tn ^r^tura t 

Wt**f '®^3tr!9^ ( Lap and wave win* 

ding):—'qtnSlC?? W? TTl, '8t?Tft«IC¥ bijW ¥ 

'9CTW «?t^ ?C*t I 

B1l1*=t ^irtfw.:—^5lt¥ ¥Clt»« Cl?¥l»I«Pt 





n? ^ fSai «^»j -i^’S 

%8 « -e^Vr 1 

:—^«tP5 ^tK*nt t'W’stiiuf^ 

r^m 6^ m ^ f^ff 

<(t^^’a5 *irij^ fi, ^«ri, fsai *»» i 
tfi'lJi «Ta *i'*f« ^0it^ sra TOi 

«tc^ '»itPl%?l '3151 fiwt 5lt51 f^T 

ftt ^!:*1%5 'S’R 15 *i5*f ■( ft's 3^’!!), Cn^* 
^ ^51 ^ta <j'*i^®ita C5^w »?«i si11 'ii^'t W’tl 
aaa gi)i «rtPi etm «tw "sta i Tea a^i's 

atfea ca ’»iica' 
5tca cal^ wta 
•rti5, isiTiaj sfi (aai 
% « 'SSR) N 

CTva ^sf, 8l6(asii 
«t, 1, b"8 a) S^ OTPa 
'6ai^ej8—»f& 

’8faai 

•il^ I dia; vtm'ema 
■^la Tfal tfpfs fwiv 
\fwaat^l «T9'«ftra 
CW ftif t, MW, mit, 
« 4«at5 'Wtft'S 55 «T5T« X '9 o atai af'f® I 
•, #, ^. <« isw CTlsu®! Ci1»pSaf »Wlf^ ^1 », », 
« iasi? 'BUS «isi ftc¥ cBpp^Bi awiPiai slcsn «tiar? 



fts—flia 


, «tra % \ ssit 

'stni 'Btsta firiv cst^^fli «(*? 

f^csf '•itf^racf I isit *, 1, It « ^tt?ni 

■siwjc^ *i:^;5' ^ra^rt f^t?i t, < 3 * 1 , ‘itJp, ftr?tc^ 

»|tl'S' 55 I 5f5 'Staw ^5T? M?1'5 f^'® 

'®IC?5 *tf5^ ^51 5t5 ^t51 5$C»1 »1^CTtfllCT5 •}•! ^ 

(ss’i incat«n 5f3i 5at5a 'STai^ 5 C»i \ 

’515*1 ’l"Et%55 ^ta ^tc$. «5Ta 'fi 

Ipant ( ^'sai^ c 516 'sia »R<tit5 «irtT Jl*^iTC’5 Pie i5l 

K«1 JI1, "SlfWI f^g «ISJ JHiItU^! P16 Rifat'S 51 I 'S’rtW 
CTi® '5ti .*IMI1 >5> ‘flit na <», ’•m 

Jit’OTt’® T’ls afitis 5^ca, I'm, 'ii’fiCT Pte - * lai e^wg i ^®5T^ 
Pie ’sistai^ ^ligtfev ^ 5tc^ ista»»i* Piw® « *i*etc'® <» 
5lc« iic^ PiiKg, lira 84 «*i"etra «lira 

a 4 . *1^1:1 a 5 |i !5 54 «’t'tira 5 lira 84 , 1 lira a«ra 

« *I15TC® lira *4, *i%W «lie's ^*4 «‘T'Stra a• lira 
■ a4, « lira lr4 « *1*6tra V l|c« Trials 14, 4l*C*1 *15^ 

la^ftraniiti ^5l,c<wti lira Ptiifii *1*1115 -'•iifi*! 1 

■inifiwa ittnafi 4if5 ifiai ’ii'jjiraa mi ftii i»al iliici 1 

(I’ll 4|«Tti ciflh® aftEi'eitai ^1911*1 ftl^w it^=i Pit ^nci' 

«itaa 'sn«f*ia @11 illi ifiti 1 111 ^aliia «?»n*i iRit 

. illwl wfira ulti ) in :~iil 11^1 til 4ifira » « 
aaw 'sitM ill’s itgw ifiltlllHi §11 4if6 gll 

itit ^ui« Glafira 1« i 'It ratal ift® it?!? iHltllTi 
H'jic'W ifi^ »tii 3rtill itut ratci 1 itiftrai i«i ^’s 



TO ^ »SP ^51^ fftltl f 

a<w ftsi Silt »?ra fwi 'sica '<i!iri am, 

sa*> ' 5 tnt «£!«*( faw caisgi^ *retra« ca «iam a 4 :asa frcr «itCT- 
5lHa ^a afe«t5 i isaH afa lijtfat? "^ai ata 'smi alw a^’a' 
atiatawa*!*, «iam atai ’aml ati \ nt 

'STCa^aiaraia' a'tifa® ca «aTa a'fca'a atrs^ata.- 
'"nw'feitaa Sna ’ittf'aiv afaai i lal 55^- 

c«’[Btc$«(t faw ata, ^ait «tami *ia*aa cam a^ cw i 
liian atc^ 'sm faafif, 'nl'i’i: '8tca awifa^- 

c'«i»p§ai ca <aaia Ji^afai^ afai^c?, ^am' 

c®t5|;.tft«m afa^ cam a^at c’Pi 1 aiaai a-i? faai aaja 

fire? 'ajTfat?, ^ai a’?,a c?tata aaj %1 

5Bna c*f1f5c^t? I 'aata {^tca) ^an Tat? c?T»f6f' 

-* 

»t?Tra^ ca aata *c6Tr?c? afac^c?, tats ■ 

c®i5\te«« >^c«s c®iaic^»iTO afa^ cat?i a^si (m 1 <saa- 
u)t >aat 'sH atra, aacaiai^i aiai, tai «*(*' ^tca 
arlcascti ilatw c?i^ c'stsifSsf aa att, 

tai «wfataFS ^tcas afa^ aa^v ai?ts <aala ^ca 'attfast 
c^l^ftwc? ‘Hat csfal aitai « », a, a « aa at 'staasftc® 
a'stfa's oeistj^ a?a 'ii?aw cam atat m’t i ft? oitaita 
afa fa^s ’I’t ?ai am ®iai att®! ’I’sre^ > > aara 
att^ * atra ><«, *!*5ira > ate® ^ <«, a^a ^ 
atw "wj.a'BTc® « atrai 4*4 « ^araca >• ate® ®mrac?5 ®rea 
c’^m aa 4®aiai ?ta ?, >, ► ««aa ^lasfqc® 
wfa® c?5t9(ct*f a?®i «a?*K? cam atffl c?m 1 ^'na caat. 



a nC'l 8fS ^4tT «ifiS fsi*v»i 'jm {8 «t) 
"qtw <iJV *IW9 »fB ^»UJ8 « f!l^»t ^ta (>•« 

i 5) '«in? I aj**!*! ■'t'llSrs^ ca t, 'AT, 

C»l? t, (113(, n^, (IJ^; Ifi^ J1JIC®1^:^9 

^im'sKa? 31? 9f»^ 5tft? ^wi *nTaT»itPi i 
JiitaraiEsi •maicv utl'sir? am - 

rt—3>—s^—* j 

t>s —t— 1 —►— ^9_b*) 

^f?®n^6l3 c^tflta Ufa's ^3‘«r»ra ^Ru^i ca^i 

c? t4?f6 ?ifji5c6iJT? c^m aSc*\ *i? 'st.’iaa'al 

*1111 I 

'S^O fscii! ^sIS 
«l1Is(Vt«? 
ent*('S?t^% CT'JIS? 

ataite i ^alrs f^s 
»jai alatts, 

( cttU 'sia 

•> ) I OT<n 

fear—0^4 CT laK'i® 

■#3 *5^ ITS ¥»I tii^t ^ m J— 

<——'8^Si—J——S *—\ 

H—1'^^—^f—I—><|J 






^€«1 6T^, CTf5 W, ’Ml, ^ §HT5flCn—1« 

’«^P5 IV, V’V ^v, iil$«tt^ f^C«(T?^?«f^ 

f^i 'STa aTtc's iTf^ca, wt? ’aa fial '®ia 
ill, ^^51? <£tt call? >1^^? aatjfqa a;? ^lata <5^15 
'sta a]a?ia ^fac^ a^ca i «iiata f*t5c? ca ^ia >i^^iTa 
’■fc^ic^a varai ^fara ^tata c?^ fiiaa Jit*. s ca^ 


^^9|9 Bt*!, <«ii. •*1;^ ^ataata f*i&=vv ai >>0 ^Ipiswi 

^tata »incaa f«B ca 
’I'BIt'Sa Gift's JlifR 
'st5ia« c^ fii55i 

aaia f^5-vv, *i»Bt'5. f^ 

’Wcia f^5 ca viajcaia 
PitBa faw '5i5ta« 

C?>t31 ftaSJ Slt^, «t(r 

fuaj •pst^. fH? 

f^icpa 

ftai—«^8 ajT?«a!i^ ait? f^aci i 

'S^e ffetat aafe ?ta faR^ ffrt ^ca 5t«a »irt»t 'sattRt 
irai awaits, ^ata »ta— 



-{ 


«—>fi- 
^V— ^ 


n- 

>1- 


^—i* —- b-IS— ^1 I 

>t— i—in / ^ 




talc's ?tpia *ir^ ^nstia aittHBina cam ^a?i apf® 



n '©■ wt fS^tpii 

- atCT5 JJffI f»51 JTtf^ ^c«cf, t <8 %?H fsuftl'. 

. *(«t <11^? >ir ’e'>i!|^ fii*ipii <itw ^*T?r 

*!<« ’•firatf i 

^:ss ^<5lRt9 ^rr'fs- 

5?w I fin «itw'6R i^cn 

ftwa* ^sa '»itc3!'Blacv 

fi^gaiis nfaa^st ’jfiiat' 

^far$ *iTat ata, 

caiawaf csnF^'®- 

'sf'i ala aiaata ^fiira «t 

aai «%« feca 47fB s ca? 

faftS atsa fa* 'aica eta 

afif® atatig t afa 
'atta "Raw af^a ^i6ia faw 

^rs* ^igaw *fai ala* '®tai N cavacaa aifitaa 

a'ft^a .faf® 'anir^^c? aaata «£(a« aga 

ai V ^I'soia wai at^rate ca ^a'sra a^awa fe^aia B^ffnwa 

cata ara aitcna faw attract,'aasiia tal+ara atc^is w 

istera -9ta alc«w i ^atiaVra aiaiwa afian 

tsfata St 3rta attas apFa artca afttws, afiw 3ta+ 

ata « St 3ta ’- ^ i a»tawa fiia aia sg^ftwis; 
liiaia ■ fill 3iia a^ aia atrca at^i^,—'a^^a ata 
ata+ata- « fai ara atia-atai ^ja* wcaa fai-afiaa- 
5’g<ii*w« -flata -fitf -m- a^ra .af^ atca 





wf^'i at*i + 3t*i« f^a ala - 3ta i arsw 

fantl^ ai»iacaa ca^'a i afif nfaewT 

imi, a'Ji, «Ttga f^i am inw ^>51 
«a, *%<», mai s.lc’j ca5R ai 

sTf^'s <a? I^maa *r'tat«! ^?l sw i 
^)ftc5 <«i? ^ta»i c'st^it^ 

atc'sci 'siai’i stfa© '^!,"i 
*iit9t^'n ataltP—arsiv fsaj—'5^«t 

5?<f?cia CT arata ’ifsaM 'st^Ta Btfa'fli sRia cs!C5« at 
*(aaati? aica i 'sicaa 'na’i caiaw ’iJtaWi at*! <aat 

t5l «fat^ faata *tc’? aR^fca 

litata 'iqtta 5T« ^ ma ajaata ^ai bw, ^taa 

latfa^c^ <a^ «fa« aaa ^far® atca—fai caap- 

ftfai asat? aa^i aifac^ atca i ca^ai’r *, a1 1 • 

(ST fafti ai atc»i % v a1 ^ *.i5 am «tcaT«w aa, rni’^Eta 
a*ca»y ^ ai,i* fa«^ atal ata, <flaa «ic5i^ ’^apas aaj 
ftal a^atJt ajatf afaHtaa atait^a i, ^ ai v-». ’*!*'■{ aa, 'aaa 
^na'stcaa 'fla, waa', Tcawa i, h ai Vf ®iipaa *ft^ al 'sta 
atai aa i 

afa <s(fa? c«t»ij!fesf *tT^ aa ^stai atc^i atc^a a«aj at^ra 
aa, <£iaia *11 ^ai cafea -9 iRiatHii ma*! atai t^a ca «i^ 
Eifa caa ^^ca? acia 3ia *mat®rtPi 

*ffa*ps aa i ■stasat^ 'i aa fafaw at^^a^ail a%rs 

<sa, <ia', %a*ta aa i faPra «<alB B'^’^haca' 's^.aHa^ 
(faaal's ca?a «t?ta ) «!^rta aft® ati’ff al afaal ^«a 
ia fa 







ftw ft® Gift's ('sra^'sl 

st?1) f^faw tfiic® I f^ifa® 'e?t^f«t ^*i • 

'S^l ftcS i£t *i«atf=i 
cftw <^aKt t ^«1t® 
’ltCT6lCa ’stttg 

tilts «tR?5 *it 
®faCT CTti aitct ct ^- 

fict?—31^ 41 

ijS tew, 

vS tclWt ittj fi(tt 

^t?5l + aK»I 5^- 

fg®—pStS, 

I, tat, cti'sl *t)UWt*i tsfff I 'tta® 5^ t^tt 

ct its ait>5t ctwtt® %f5 ait <actttt «ats isTtitl St 

Priitl® Tttt ttf*r® ti I »•*’ tjtttw 

4 

\ Itlt it^lf®t tt— 

(^.—S—>—►*-!«—1—i8 f 
j <a— >-i —t—n—C—iO—t t . 



gfsi '®itcvi'B5t3i:— t5e*,t test sit fte 

cti'e ®Tt ti titt tt«, ett cti% ^rtttstita 

■I 

'ts"!, tti,«, t ti ► ett ctife T. « ^ 

«(•,■( tfat® tt, ®ct tas, at, t'fts Stt® ftfiia tsctttt 
tfara •TRil tit I fttt® ftF Mfl tfiic® *itf5W fas tirt- ■ 
Bteaa t® tat?« ftat ti tflaltit tstantt att® tita, ttl-- 
«sv fee® *0Wt1»t 'tat^fte ofttt ^attt fPi® «ttia 



-eilt*!' ’ll ‘gY (Lap or Loop) ^*1 I Wfll 



fns 

^ni I Ntt® i«tlB 

'51^ 1 >115 

f^5 t 

i tinii 

*(<!( 

*i^t’ri^^ 'el? 'sfei 

'’rtC’l 51? ?i%? 

Si’ll 5 ^ 11:5 -S^tc* 


f6i5_«%b- ‘?)lfe?1»t 5H1!t1?'?CT I 


rir?% 

's?l^fg? C’i’il’J I 
^?tC’P Sfsi'S *1X1? 
‘eois’ovavc) 

Xt»I I *l‘51«. 

f*(6 *I*5X f*lt5?' 
iXIt? 1 ftfstsi site's 
xf^xi CTx^pira 5^16 
arx n I Sxra 

'51? *1^X11 



fRB—ex» 


iTCTX. f^5 5I1 ’F?e?l*S I ^XT« fsc® ‘^ITf'SXlsi- 


®m4lx’ xt?l I sns sxt^r«t i 





^5-1 ^— * 

ffl’g 


1 %a — 8—;<—■»!— 

[ IS—^8—11——>•— 

>b' 


m Jt 


^ —— *- 


“>• 

y'i 


—>b'— 


I . 'Sl^ 

J . m 


'0^;& ftiis^i m~ 


—^fi- 


'0—'it —^ ^—'i 




r pi x*p ” p" p« 1^ p ^ ^1 

~ ^^l —m—S—I —%s—lb-—11—1^——^.»—;o—b J 

^ —1 -18—l?]-'st'^<l ‘fl? Jltfi^cS®’ ) 

oo» fet® "S^fB 
f^fife 4^16 gt^t '■itl'tl' 
6TH3 sin*f p8 

I tfll'S ef& CSRF, 

tlB gtn «itt5 I 
*1^^ Pi& f '« 
'iw r*fFi ^n^'s^ii!# i 
fepi 

* ’«fS!Jll£5 t5^a 
*i'«— 



tB3—'!>«• 


IP w 

fil?-- 


: li’—<—!•—'>—b—^1—b—"SI ®fi-|-3T*3 

j 1—IS—S—>b—11 — lb—!«—!• f „ 

i lb—?1——IS—ts—11“^^—1* f fets „ 

[ —I*—6 J fijiij , 


^fSi^ '«TI^ <i)^«C5 ^ C^Sct 9 ifsi ia| CT 9?^ 
"STt^ n^fS Sfl ^ ^£5 

( oai ) -ST? ’Sffttc’t ^5 <*R|i^ ^ t 'SC^ ^3 














-ifUm sf'S’R 

tfl qj, ^Ts'i 

fs^? ’SU 

«ifw ¥.lw I 
fsRi« fss ^39 <if#f5 
'St9 ^’1^ '3C9^I 
»lf#'® %Tl— 

fta ^'St-s ?["»tlc«f«i1 

I fsjiS qt 9 t 

X '« 0 ^}?| 

fta—•ooi 5$5lt5 I 

fftsfg « fe/ttg ( Duple’C and Triples ) ’SI1^(«t S—>*111^ 



tS Also It 10 4 8 76 s' ^ 3 2 t 



•It^fil f» »., « ^ «PSlf*(T f^(«9 ®ta 


























♦jia 4^^ altar# alas as fifaj sfi«l, S?lr# 

a* aft s^ts &RR aPi^6$itira Jjfta a*l ^ftta im i 

attia; ftr#a 5^Sit;tft«f*i <9sats ftaitn aacar distiw ^wa 
#1, ftfta sP iS t^ gtciB tafttsPita flawaia srtattw w. -sist 
aitia ■a#® afaittrfeft catita »ft a*ft attaa cafti ales i Jitata 
5t<5 al faaje faffla ala atai sita%ta aijiata aalsfta igtini al 1S_ca« 
■aat^fst atn I jisS i«t aftfaftS fat "itta'stiaa cs«1®iM« statsta 
*'51 fit:® c?aw a^atta t ^51 '>ai fkaa fa* stfistafapii a ct# asrft t 

'=itc*r%t« ^1^:—csisj csfsj 

S'ss'sf^ ®T?cs <iisai sftial 'st^ 'sw stal aiTPi'BTacs hs^ 
sai ^5, «af? sli*f carSi «it?4 fs^i aiaaw ?a.— 

^ates ‘ata' (Bar) 'satlfet aw i fsi 'siais cst^ 

cassia '■itsta sfaal, (ipsf 5 '^'$ atlal 

'siw'sTtaa ^ftsr c'f'sai aa <iia? sfiiSreSta cstn- 

>it«ta!OTa fsif’1'5 sfaSc^ta csa'stc’sa f*i5s •»«?!- 
'of’ia c*ia'5i5na f^ii^ aitts, c’ia'swsfai 

sf^efeSta cstata 6s«tta a'caBi ♦ra’^a 

sfaP3 sa I ?5ttS 'sa'ra, (Former) 'S?)|fa^ I 

’^U'Ssw csta;—c^fajsi itfll aTNata afs estate 

^ta5 ill sfaai sit!fi wai ft? *is atsi 1 

;—^«l s'sstjfai wasifia #rtaata 
taiTfel <s^*i aaM? 'i'sis «sf®'8 sfaat tensa «iisica 
<e^? aa I «!it ^'pgitva'aftiis sft^t^Straa cstai aw t tara 

A 

istaaai «p5ics atwjsfB ate? ?i*55e*t catft? al t*iatwiS® 1 
«iit «l^a as asaiea ^tfS esrata «i«al ’*ia ajaat? aa 1 <* 1 ? 
IBIS ai sNSettta ca msita »ift? ^itas sal aa ?tai 
atc?« talcs ?t*i?ica catfa? sftc? a? i ««« c»isaw 



fsaj 5 ^® ^ «««^ ?tw‘ I s(tt<6T«^ 

«iraj® ®ca5i fJife^ 

^ '<?f8 *PWt’l ^5i 

®fiiScfe5tHa >9® m’jfB iii^«tt«9 *ifl ^ 
f?,—=?wit‘ '•iirteTW ^safit 

5)1 C^FlBl «rt^'*^ I 

gtfl ( Bruahea ):—^frtal 
ftil—ofla ^15 ^T3l fiia^S '»i1^?1^ "Mt^’ 

^1 ^rU’^fflW H? afil^t?! a 3 
tfl *IS?tI5? a1^5J 9t?l 

I 'sisraw fields ?i— 

i I «neif® ^1 ‘5ia’ (Gauge)3T'T, 

5 t ^513 31 ‘a3t3’(Wive) at^l « 

« \ *11^ 311?^ ( Strip ) at3 i 
'^^Iftiaca «« 8 —aafc fec-is’ 
c^^Pi ?tni:| I 

’>aata :— t^i 47 *)% at^tni aWfecT 3ft ®ftsi «a® (ftn '*^*1 

8111 41^ alJife:® 3ft »r?w 31 «a 'st^sftt c’fl'ttf.ri « 1 r 8 

31C3, 3w^ istsaf® pflai^ «tt 8 3irac5i t?tcfR c^wM ftif® «| 8 i 
3lf*c8 418; at8tc9 8^8 ise ’tfcc® am \ at3 

318 81 « ®fsktl)ttii 8ft« ®f8«iw 'n^ ®ci. f®® ^51 111 ^ita** i 
all il ®iti 3(3;—^si 8«Tgfsj aiijfjf 4 af®a afitil t «®a *i 1 

l?( aa 3M at*w; ifttn afjfttSSttn 8m ita ’* ®*s*^ 

311 •a^ fifi® aicaiftti lF^ta t?) ijiai ii it 1 , 

31^318:—til ®P3i 3t®ci> >fv1a3 afiil aw® I*. S'! 

’»«u, ^'sm till «®3<i ^ 88® I fa® t3l 3S afi 81 ifaii 
8531W iji8ti 81 3) 1 call call ft® t8ita ®a| mi afiiri ®* 



aas^aa* 















•ft® « ®wtjl ®U. ffcl Wife, ♦(l® fl ’('WTS?! 

®rt ^fin «*s® Wfi 1 i(l art C^tat al "ttfa® •(« fl’nngontially) 

aiaart ■» 5 l m t agcr 511 t^awta 

’raatatT aia^ta W 5 ( 1 ^sjia ea ftw ^ ^ala art i 

f>F^ araa ;arta^»iaR?H ’ar«c»i *1519 aifiwjit* •lit* Jta: 
ailV'v frar *ie»i aT*f 8 r»i *ftfeiS^tnrt Sia wfaal; 

®?ta c®t*l®Pia aicai iasife* a’cartrt aSrt, Sflfirtt* '«ilg atl^cSs* 
*faal cwa t Jit rtrt'a tillma ^fiiat^ ®rtiia 9 rt 1 

art :—■airt j Jia? ifttifa art*ta 



fgat—«s« 1 



{faj— y 34 *r 



cetcsf^ 

a® *fS|St6Bttai S*rt lS* »tca **1^ 
•frtat attfvata «» 

aa *t?I lift*, >11®; ^ 9 l‘ 

Iwf ttifrttta aia?n ■®ai ^aatt 

*fil6rt6rtt* ca ftc® ?«®t *11*1 

art 1 Saa Btf^i ** 1 ® ^fasl 

atf^art tiw ^Iflcaa g* 5 | 'art 1^ 
fap 1 % C^rtliSilta < Holder ) »(ilt?l(. if 
cat^srt aca® ajasrt *a( aa, fia 1 
®ta »it»wi *t«caa afai af,a (a®t( a(^at 
Satf ta fa^sf® (areiO afaSrtSttaa ’fltai 
«i "4 ati®. ^5 atfttts 

511 Pifta ®rt^a ^5 

a>f 9 t®* 5 «t ataaftf ^5 ■ni® 5 ®art 
Salt* ao aa afsat wlB 


fea- aa* art <a®at aiaart 5 », ft® -“»• 1 


®l5lt® aft Sfi ®*?t ata airtW 5 ?»l 
art ®rtl 5 ^a *t*l^rt ftfa® t^sRt® 
i cits alat* 'a’t’js^fttnwata srt 
artt sftit® atr^ca 1 atJtt® ®w 
®Ita ianftT attaw 51, ea^d* 
ataaftrt tcai^cStftraa atai 

fti—'»• • ®ia *aif 5 551 

*ftScB^lt «5 **rt atcai art nfsTSa ^ftra *itftart «« artata® 
cfWst* “art-wta' (bnieh rcMkor) at 5 ^ a®i 5 ®a*rtw ®fai ®ai ak^ 1 





aliJi? aT*i : -’■iw'Vtnja 

stw) .'i^tf^'s <431, <4^, 

5Efsifec%fetM? §*11 ">i»f ^iTr«*ira fn 1 

<4^t t^t?[ c^i:^ ’bIw at^i W1 '«iii^fs*s fetn 

t, <45r, <43F, <43 '^3 "si?^ ^?»i3'i ^r3;fi ’'tsal 

^(f 3 I ^f 4 fetfe ^33 0 C^fJTt^ R %3 3 ^c« ^3 

?3 '5'^t5+aT*( fs S?f5 €l3 f3f®3 f^CV 

>nBC'® <i|t!;^ «*tt3"al3 3»lt%ra 33 1 *in3l»irei f3‘'S3l^rfl* « *llt*l 
€31^r«*' <4 3^sr»( CT# at*l <aRlt93 33 <43^ ’SUlft'SIC’F 

^(3ttBBTt33 ^33flt3 3t5fltr5 33 <13^ '$t3tfe«13 

ftCflfi:33 3C3J 3I33T3 C33*«f^3 3133115(3 

3313 I 'S?3I® ’83ltfw 3tt*l (3?P3*v311 3T^ 5^3 3l C3S3 

C333 3131 ai3 «Ji3t^3 33 <S3t 'St3.Tftt33 3131 

3.0 ^ «i3ii fqtjp 313313—'SBI^Pa^ 313tat3 3831 I 

S5ni31C3T3 163 ^33 3l?l3l3 333 alt33 ^f3Sc6»ta "3^ 
wrrtjtm <5<t3a ftcv t3«iissi “n'll^ca 3fl t aPa a af3 

ra^aa irtc* 3i!si <Bita ttfr® sa, <saitf3 as lf*ala 33a ©ftrass^aalt 

3tfaa1 sfiiw. 3H 3tai |3i^3 aai 3| atfawfl, 31:33 ^3l?l ^tt^sina 
^4i1a ^a1 3la {«aitf«;jia Tsas^fei aiai) 1 1:313 3irtBta:3,331, 

C3t&3 affaa. Ssafir:® ^333^3 331^3 atta ataaf^w TpiicfeSlnia 3tt3t 

3151 atta aa, (catBiaa 3jl5a aiai} 1 



nT?5iii 


(Lead and Sp.rkless 
Comtiiutation) !—tfi'R CW^l iSv C^(S( TtC^ 

^ I wftJl' 

5lc*l3 ^PlsifS i’flS 

’■i^si « «(*(9 c>!?a «ift^, vtsCTa Jiwi .4^1^ 

<8^^ ?{^C3 511 

ciR ^5Ta ^fjjScIfeta c?wt 3Pi i *5? 

stasmiiTa >55C^ \=»rlaTa atwpiwa CTsataa 

WPITN llTts? gjjf Itf*p5 ai^ff^C^a W 

K'iics ferfj)c*i ®5t '^ti’tstcaa ca ?tc^ *h® 

tiJiw suCTa 5ai krill’* 

f:{>^ (Neutral zone) « i£]t^1si 5lata *pni ’islIa'S 

aiatvii fia* ars, aal a^aic? t fai^ awfaa ?5i fS^ 
H£^ I 'sitctsia ca faca tfaca ale® caww «t(r*iae( 

'aiSaa atw «£a ^al fiiTp®i *it«ai ara tuat ast^i®: a caai 
artw ca ®taflTni sfiira *itftiri ^irtettaa ilJiflw ataw 
«iiia'3^ iP9rtai Taw '®ca aai aa i ataw wma^l 

a^ai^aia fafa'a atwa atasw ai aiaa-o^ ata a^ta atav eif© 
^■sfcaa af^® 'araat atca*. ara*a^tacT 'lallai «l^ta 
acjra aiaw inia aw laat ’aaft 'aaa'S^ ^fata 

ai 5^ca, awc^ 44^ -c^l ^flal aat?al 
(Trial) atai fais*ii ^fat^ aa ( 



99 a1>ic9 fjw?! 9ist 

'"xai^ tRjt® « ^5tfiw atPR ^ *ft!5(Lead) ^ t 
'*rii'8T5 <a<Ri 9T5‘T :—*r;»)i ?ilMfi? 

^1 fsjipst 9aje^ I <jc^ ^sij ^99 

>fT^ wrtcJi'etcifl ftg 

'^5R'a^, ^^9 ^tCT"6t3 ff^ps ^ftc^ I ^5^ ^ ’SllC'llst? 
iW c^tc^f "at?! ta| ’il^srtfV i fa'^ 

witu 6ta ^fac^ «rTC^ '5^S> 'Tr96T^99f9?l WJJ i*t^T? 

5^*15 55, 9 Ii|^ «f5t^ 5|t^1 9Tt5'61C?3 <?ft5t9t?l5 55 I 

^5 5Tca5 55) ftfll 555tii 415r5Rt?l3 
^*15 (St'S? 9H I *Bi ffe^ 9f5rtl 
‘ii^'IS ST5 «ltt^i5l5 «ll£»l, S5tra 

«iW6in5 CW Iff^ st¬ 
ilts OiSn 55 ^151 

*5^ fKaS © '9 X 5151 5R« 5t5t£5 ' 
«l«il5 5tW <5^ «ll£Hl5t£59 *IT^ 

r^rs^* ^51 5C*1—^551151®) « 5r?t I 

I 

lat'afn ««< fell 55 iaFW H « V 

5t5l (fR® 5*5ll? I <i;5si 5f^ 

'5^*151" ’9te»^5a 

^itt" f55JJt^*IK5 |£^ 0j^a9t5 

1|'t*1 55) f5fll 55515 4Rt5 

WiJ 9tf4Bl5 ctIh 5«Tr55S 5^9- 
C*)!? C59'5 f5irai TO 5tt, ^51 


<5tW^l95W5 fitUti 



ff 3 !"^ 5 * 8 ^ 
51 



fL 



1 

1 \\ 




ftH—«B ^ 



5lES1 f-W«5in H 5I«1 "(feS « 5t?1 V 





(fKili H '8 -V 

%.^IK Jl fsf^ fil^I^gt^ ^>l'5Sf?I ^^11 5t£3!« 

^ ‘aF^lIt^lCRfS^V ( Cross- 
iiiafjjiotisru ) lii^i ftst 5tra ^1 
<i?(*f fT ^tCtStt^^ ^t<l1 Of% 

51^1^ ?faCT^ ^19 ’&R ^f^C'S *ll«1 ’tllt«C§ 

-ta 

C9 ^t5lC? '*lT£’^6lC<HI «(f^fap9l 9«?t JlStCS. t^l %1519| 
jS 9( ^T1«l I V '«t?1 9191 

*fl9i*l’«IC9 C>;?P^Wf9^ 99 C9 S 9lC^ N' ti|9 
i(TC^I9 PnH'S 991Cil^1 99, =?159n 

#919 9191 9TSi) C^ 5t»l *t19, C*t#5igi lij# g9^9 

SIM’S ❖M ( Dewajinetisiiig bolt ) 9t f9*19lT ’IT’S ( Back 
turns ) ?iet (49t ?9l «lf«raf9t9 '51*19 9l ^19*1 I 



ftn— 

'■lU'^sicm alf^f^l apraiMCTfiw'iTsi « fesufAwfet^r^P- 
Cq«=g C9^ t li^si n.# f®*i)t*ltsi#t#f«|i C991# C9^ 9TWJ9 





>IWI) sin « 1 T 9 Ml*. !l 1 stl Mt- 

SICM C*! CSHP'^, '5t^T9 C'SSf 35t»I I ^tti6K4?l 

‘11? Si’istta cii¥ ?f? S' -s N' tift ?t?. at?l 

‘ii?^?iii cassf^r-it CTip ai^j « aFl?MwfBc^»rr5? ^ 

wjnsfiRa? 9T5:, ?T9i! ftl qia 

■i;?: ??l ?ir<»?l «lKt5T«!l («rW f?5 «l5fJi-ii 

t?1 383 ft>ra Miww fil!.«lTCtEtti!3 3fl(J ftft ?»iC3^|tg 'B1jy3IlP|i?' 

\. ' 

m 1 ’na-n? cutfe ?*!fltc9iR '"lU'^eTcsa 
'jfiiai flia, «ei pBcaf » n Cil*fl ?t?1 ?f4a ?tWC? i 
>11? ^»T?1Cai &rP«c’i ^f*I^cfe6lC95« 

r^Il fW¥ nfi?^CT9 4?; a'lltl. 

carsicfe? 55 s«) ft? 3)t*n:5' 'nt 

«l5f5 5*5Tlt*I 5ftC5 qi, |?l '?W’H '?t5e ft| 

^sr»i5 ?f5ca ??a i 

«j5rsT5 ?ft5*i aW^Tia ?fii'^f*!sf sitj:— 

«5t? ^I55c*ja 5?3r gtPia ^*f na ?5 ca ^ 

c?T5tw ■M *5^51 ’'ITc’p, ^an '^Ic’Sbt? 

rs*t ?1 St5? ?%?, ^ C^5T5C55 *[5J^ *(tT 51 

?51 fill *1*^ 5l »1& ‘»ltftt&®' ?5 I 

aft at^ifS o' fel^ Tfti?, fss *8», (CTitw c?t*im 

I. ‘11^, ?5 5i1) ?5I ?5, ai?l ?tc?I ^ 

JiS-niftcS® 51 «Pt5«r«13 5MI 5fir« cari^afT CaT®ltSai 

Jifltfaa ?a ai 1 airft ftg «Rt? i ai?ta ani, 
C’ftf??!? TJ* Mt?l CT C5? 'Srt? 5ff5ta %5r®, ^t?!? 
f?®! '•15'' €5? CWft5l ^?tc^ C3t*Tt;§? 5ltfts 5t5tf5®l> 



^*11 ’ii^»ij ci isiw 
<1^ «« ’e|?tH^ ’Sjlpfttrail *ir5ft^ SIOJ fiilll 

1 11CT ’itPi. i^ia 5(wi 

-815 *!9 C5T»H^<t *ret^ r*^« *IIW »K^ 

5 it Hi, ?« anil's «a •!?« 15 '=ii! 

# 

HHW? ^9 l5v ^ ^awii HU) ftat, ca 

ftiW tHt flW, afft® H1W ( OTH ifl^lS ^f»H 

^nf^w ^»iai *ilal ’titi'® aitt^s ci®ii aiRi 

aiftat 'itfHii ’11^ *«ttH HI, tr*iH HHi ^^aia 

’itas r^s^ftia «s 6f®K3 'iTw « fa>g *!« ^nlnai ’ita ) 1 
iiit«ia^ H'lH ai ^k*iI 6 aiwa nai fnai ««ata 

CBl®Lt55 Hl«Ta*ii aai alaia *ira« aantH «an, 'HirtBia sRawa 
Hnj fnai «alf«« hi s.tai, 3 IH s 3»f>i6t§Si«a 
c^msna hhi f*iai fnw hwj afitra •act i <fiHH «n hw 
H csft ■f^rHSceiiina «!i^I 6 canm arnw yf^ai ai?ca, ch? hh? 

^ta^ifBa *11 ^ aiiHs ^ich «« aica 1 

«'5aH ^h®iI5s Htai aara ot’m ’la ’sa^ttn, ara^ffia 

?w) ila HBIHH atw 4a* ^?i ^ hwhh al^ai 

> a^fa«^f ( Break spark ) I |51^ 

^Kf\j ^tfli I ’eifa an ’jRiira 

?!:*), HfH atnlSt^ 'hU'S <s^\ «i 3I»« ^ai am, 'sw a?E®i 
na 'sa ^ aia cH?a ?tia «aiaSi 

c^talw *^4 ^finl atf^taw ^ti»i, ca «aia 
afe^fki ^H"f! slH al*l a^al al^ 
aata i *'®« an Rfl 



) i at*if5w ^a^’j 

’^ItR «a?l ^ n. 5f iTCT c^W aw ^fii’STTfl^ti^i 

•HU ^^ata *i^ir, ‘n^ {f?*!l1^ fti^a ) ?, 

a '®'^^T^5i «tat^ "aairi iifiian*! »retfa« aa ca, ^a 

3i«tafl §aiai, nca *i?iawa a*ia ^ 

5?tac®ia atai aifei *ifaati cstep®? « «aT^ *i'STfa® aa, 'siattaa 

aa ill—^I'Siiia 'ata aa aii 'si^i«. 

ataftt^F lii^a-atw fare atia ca *l« atawa ataj ca 

‘iftsit'i 'fla, 4^, a'stfa^ a?ca « ■sca*^ 
tata aai faai ca «iata ^aaia aata, fra *i^a!i 

aiai af^« alat« ca^ t^tca 'lata^l ^ra^ ?, <aa, ^inp, ai 
«(ata ^^tfa^ :i1 aa i *!^®i *Pia »taw (tri»J) 

atat a^ai atre i 

£*tta Stiaital (Imerpole i)ynanio >«ca t»ta aftalttJ «ala 

faai <<^!6 ata atca ^taan:—a^ii a^s ataca aaiaiw 

at aai^ta ata « aw ^f^rffiBr att—ail arfit^Pia ^fat- 

tS5ta '9 ata S»pa *f^Ta i ?3af‘ alaw -aaia atca ^tfa? Vfai's 
CTH aatasa atfiiT^fatr aa 'aa* atatta •at ata® aa# |a» atraia 
lawi aHaa aa^f fsa^ (•) an i 4aa -st aa# gaa awr, ^saii ®aia 
ftva ata,’^a'sta «fattaa ®aa Pi^a «iata ??n aa® 

^aaUfj ^ ^fV» ifaai ai^ca I "aw tslaaitai ales lafetf 
aiara atra atfaca aa® jaaatwT, wit ^tcaai fa^ afaaft® »?c® 
ati’fi «raaa *tata a^tatii atatT ftfaa im tiR® aa—-aata 
a® afppF attaa fll® aifa^ aatn atnwa i »4?ta eata aw 

atattaa *ifiiata »ifta^aa aft® aliaa ata afiia^a «aima ai at i 
latra witaa aftati *ifta^a a|re aifat*i’« aa® ja^awj faifa 
aitaw ftT nfip#® aa ai i ara,aa «iata nftiati cati*ft a®v al wa 
ataw «ita 'Siae aRa atPns alftal ®al attain aFii awt waaiaa 
tat»i w '“*' fwai apfe^^n I tatw ^n *iwia ^fiil 




il^i 


i 


/r 



i 





'**t*<^t-r5 1 'i«fefiRSF 

^im ^tcwnni 
Jpw I ^ 

tWfl^ !J3 M ftcar 
3!fV^S WirV 

5? ®^t5 'irttnetcin c^tc=^ 

N ^1 S ^1 

^^[3^5:^ S ^1 i\ cif^ 

ft^P flti '(M \ ^CflemfiH 

UV^ 11^ ’It'tJ f 4^* dl ^€< ^^n^ 

^t3 —^ilU (t ommuuttoD) fT I 

(;5t^g=TtC’5Tt?( ^1 f5>lt^ 

^tS^ F-^tW'etm r^?1 C3?15 (Flux) ^ 

Z—'i^ft'^rPt?^ c®n& ^^)1, N—sjf^CflE^M 



^'^ii—F 

^c6i ^ F ^15'^c^ 4TC&P 

dEjffiC^tc^cs 5i F N ^tc^, ^^a[T*x 

t, ^ F N ft. *4i»f, ^c»i^cSf^JT5ii:5TtfBf ^ 


IL^ C5pi5 i c^c^5 ^ tw 

«itn5W5 *!t»o '4’fffi aT»i 9t:« siw ^Tl<f<i 
>151151 ’I'l *i'rt, <a^ ftit, '»tra 't^6l '^*tii- 

fwil I ’ 1 'rtE« iffrajDP^ ' 3 « >R>Jf 1 Z> <sAi 

|5tll1 f^cn *P1» 1 W CT5R *1It5l®lTC»i *'*^^'^ 5%f5 ^ItJlfiK 
t, (flsr, <i|?, «fl?pfe Sill^fil? t, <fl>I> <«▼, ««3 'blUiilCW'&S 
*!rtiiT9it':*i >i:5T *J*I^ '<’1, la^ ’it'*l5 ?, 4 * 1 , >ft^, -a^i 



w's iprtR I ^^att 'sta^ift’ita I, mi, ^^l^p,-X/< ^ta 

iPN 7 FN"? 

?, ^ X - GRIS'S - - C»T»i5 I 

_ X ^<si'nRs X ^ta *'***’tcg*s,§ i 

:—aft V ffli®! caa* aic^ ■®t5l ?tc»i 

cat® a»Kaal -“?><( luai caft^si ca^a a^nsai) 

Jtaai 'sitc^Btcaa 'atasfti ftFatai ^a, i«iif, 

F X F X N X Z 

- —- ®, »ita aft 

‘‘a, tav.- ^ aai, *ii^f5 etft caa* at 

caa^ ftPiS aa a^cai—aft ^itcasltfla a^ei ftfacat aa, 
7tsi *?c?i ^ta aT«T 5®«Tca a^cac? tua* flc’ei^’stw Z/j 
a'aias 'sta «itt5 f iia^ caw^ caa* a^ra cat® F a?a)at 

a^caai «itc^5Tcaa acai sa, Jia^ 'aai'i stfafS ca^ '»itt 5 , ^satt 

• 

■acai’a *rta' '?<ca a F awjai aata^ii csft's a?f3Cf, 'aS'S-i 

4tf5 caiaca car® s f N ?*ajaf a®iiaai c«ft^ a^c'scf, ^■^ats 

stpii^’STcaaacaT^—•’■'“fti,®,?, ■aa, taa®, a^c^sifla*. 

<atia Zft atai? ^ta ftfatar ar^ta, cat® a'stftfs ?, ■aa. 

bFN Z »FNZ _ ^ ^ - , 

4V, = 77 ^ “>rs^— c-slajj, ‘aaca P—ai ftfas aft 

*»tat»)ti«i a? aa, '3 tsi sIpi Z a^aiv vta *()laiaipt 
a?ii^ 5iftlB 5tia afiti's a?r5c?. •arsiv vtta cat® ^a 
jpaji=z 8,mac <icaSa ®ta «tcvjv vtcaa atajCat^at^ cat®ft«tft’s 

-aa, ^ X “CVT^® - ® t 

!«' ft 



I ■■ l« ■■ ^ 11 b V i^ ■ ■! » ■ ■- ■■ " ■ «' ■ 

' > 

1 

{Effioiency of Dynamos) 
stnjsf «‘Tftwi »i^ 'C5t»itii Vi c»it *ff?»ii? *)tffl!i 
^ «rt, CTPl ^t*l r<f| ) C^TSI ^OR 

JIWJ eq *ff<SIT^ CIWST ^ '5t5t5 ^»Rl« (q,*!ffl^11 

5f qa qta qtas qt 

(Efficiency) qcq ( ®tfl=l1cst1 JS PII^W 

qH 3rc»ra qt*) (flqq ^rcqi cv^ qwi, 

>1^*1 ^‘Htq f^g «!»RR qt5 1 ^tC*^5T3 « qT»I 

^851. 'aq* ‘fif® cv^ cnW qwj 

Hf ( <S1$ >f8»I ®R^CT1 qt cq#«5 *11^1 "if^ 
atii*i V3i ^7 *ir«5i qH \ 

f?»if»irt® !9lqj— 




Cflf& '611$ 


,,. * , . Wfitt in the *xt«tiiftl circuit 
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irswt^lfil *lt3V'3l—(Deiioiiiinator) Jiff'S W C^J?f 

'VftiC*! *tT«fl1 I 

®t^=ItC57t^ C^t9f t.Defects in Dynamos ) :— 
®tf iitnT^ t5 Cfli’l. isrcBti?:! si^ 

<!rtr^£*19 ^51C^ 4f<11^ §«.n8 Hi ^1 
??, <21515 St^l^ 5?5T5 i^S) 53^ 31 

«t5T5 5B Hi I 'A^ CBtW5 ^15*1 ’1tC3, (>) W?HTCTt5 

fHCSra ’TCHJ CTIH CTt5, ’HK51 (5) C5 hMW -H^t? H35915 
Hifirc® 5^C5 '5t5tP5 C^ CfTH, 5«I1, »IT'& BCS, 5W 
ISt 45* SlBHKHlfS 1^*5 «ttCT, '®t5l <21515 

Hi 5^51? (^1 5f5*fwa 5t5l ^-SH) HI (>.) 

HI <15*1 I ‘3t5^t C5’«ll fifitti® 
CH «T<5 Hl^ STHHtmta H1^I55 :hC!^B 5151 5r5*fCT5 5I5T5 
'5«1HHI \5 ‘45's >4? 5151, CHCH5 551^ 5ilST^T:»l 

Hlf^fl 5*'’5Jl 5® HUflH 515,. <5^ 55 I ^®5|t 5f> 

«fit«l£’l ^ 'a’flCB 5Wc5a 51511? ?51^1, STBHUHIC? 

15^ '51t5 ?t<ir ?Rc^ 5?£*I 5151 C55i5 5fl5t ^5C5ff; 

5f5 #5llf1 C?»1 515, '5151 5^®I 5I5H1C51 'lla ?la 

afara '*i<i 5 «i 5 t 5 fiico 5IR115 hi 1 aiari® 55^ <« 5 T 5 

51Bif?C5C»ia 55J f55l 515 CH^tiP 55^ 5f5*f5 'SiaHlCHI 

tfetai f^1 (fral) 5 sI5c? f^fn^ ?i9i 

6l*1ltfl1, <i;^SC5 ?in 21151 51*0 g5£?5 %P3*lHlt? ?ai 



»!«S 1 BI»I I 

«=i1 5 S?j1s~W 

*l»l^ f 1 >!^t?II9i!i 

^t5 ) SS I JltE^taf^ gll>l^ 

’lf^'3 «1^ »l!i:^tC’t5 f^I'5 ( ^» • ) I 

-susTs ^ca, ?ci, 9iifi^«c*na mwai? 

s^C's ^tw, B-CT^p <1 ^t« at*i-?i^ac*|f a'^iMPtsi 

’ffipjii i ^1 i wj5»t ^iillrs I i?[tw 5jt3 *?5af6a JiaiT 
v«\ 5a af, ist^ita aviaca- ’ifafiia Vatic'S i 

■oai, flt-sf^aa ^5C3f *n5l Pmtn 3tt*ia tth 
♦ ifiia^si aiai atBrjWMa ’ifaa^s sa i 

(«t) tt^5iTt5i *^a»ii ^1 ai (?!) ^ §it^ si ^■Qai c«^ 
otfa sT^ aiw '5t*iai”t Titcaiss f^al si a^ta sfip®! »t:» *nca, 
^«iai (aj afs*Tc«ra swi s^cai^aisPi srnai’t si i?«ata '^?*r8 
stta ^fca I ^«) 3IS cai^icaa aWTa*tawa al feifsstc»ia 
stMi?i» ^lasf^ afa «ii^'ni <«TC» ai «a, «i«fsi sf^ (5) 
3ts«f^ ^Is5t5$rtaa ^na*s*(iaTts itr'i'5 si aa 
®i?sTcsi ^£«i^=3 SI, (f) "scs* ssa ts^CTstcsa 
tffis taif sTf¥§ f«aTa f?*! 'Eiasttsi (S?«T£a ^T«i ’Tca ai i 

^ce(I 551^ *i5l g—®ti- 

stcsi ai csioa <a^f«a gria ta^sp?? aci sl» siPcai 
if^a ’Stan aa, cst a^siks « aia a'ta*i 

^at*t J^ia staats ^a i ^lastcsTc® fsaf^® 



(>) aT§i^cs9i « 
’i«i (*) awi^tapia f^a siwj, (®) «ilrtBTtia 
c*i^s<««a ucaj, (t) 'siTrtsta ’Fcat^ia ftwa Jiiaj, (*) 

SKaa c^taTuf^a *iwj (sa? (^) ai»iral^ta ^r^i « aasTcaa 

siMT I CTfsi'^tw afBaic^ ®Tal f^a asfaata 

Siita f^ca <wra i 

(») aTua'ca»f « ^c^a ''»tca] jiB Jiif^B cwNc® 

«* c«mB auBtfa^ital ®ata cnt^i awaijana 
c^^?(a « '®T*)a c^i»t <iiT*t'8ic5!Trj|Bttaa 

a^Ji f’a ^raal. ^iiPi^lisiifaiBlTaa 'sina ai.5» 

5 oi^lB ^ra * 1^1 wtiaa ca *^4 

^ar^CT aff -siitsistCTtfaBrtaa gaas •^b ^^ai ata ^tai att*i-*fafa 
aftc^w, ^'$att atafj»ca»i« gawa iicaj aB aif^B • 

(^) atsRattawa fawa acai aB atf# cafara a^c*; 

ata^iatacqa asttaa « *n¥aw)i ati’s ^aa ia^i 

« «ial a^as tala aiat ftma ’afaai aifaa a^fars atia 1 
w.na atTBfa’F §ai« alal f?, ^siat catcaBcIta 's caffafert'st 
^pna aiatcai ’ift^ aifaai 'afac^ atca \ aft tat 
aiaaftai aiata *ffa^ faata a^ Minta rac*«a <<fc«a aa, ^tai 
atw atac*ia ftwa ataj aB ^fsfB ijita afait^ atia 1 awjataw 
*iB atf^ atc»i, tftiai i;aata ^aita fla< «Ka ai^ttrs atca i 
(®) 'att'tsta « Sam a^tawa aeai *sB alf#B cafara 
atcn, ^ftStBsta ate® 3ta ^ftial »ita1 (>) <«a a® 
^rteta ^ac^ia cia^N aiiBifta oi^t'ilPia ^fa® 
atcai’t ^faal, ajiBifaa 'Bi»ia cnt»! »}pi«it»ilft6lEaa ta^fB 



«^fe 'si5 »i|iii ^rmnstra? ?i 

cHt? wuCT ’’rf vatfef, ’rf^ *lo 'ITw, 

^l5T9^'StWtft^C^I^ ^5 I 

(8) TOjsi'a^n f^ww3 ^wi Jitf^ cflf’jra 

5^*1 c’Pist ’j<i? 

tac!8j^ ^isc’i^ ^1*11 ^Tft? ^fire's ^irw i vwot? tho 

’t3^r«n »?t'5 ’»ifii^ 'life's t 

'*iT3 8 J^?5^ ^’iTM c"?It »iTcfl ) ai*ref^ '5r<n?i 

f«f5l <lt^J f^C^Fil 3TtafJ Hf? 

§5H c^l^l «1tw *llf^& W1 ».tw 

-sf^i? ■« 'st^i ?tat Sffica I 

(«) CTtaief^a ’!«j *tS 

^taq'sf^ twai, '*^15 c>i®i « 'iim'Bit^if^^a ’ilal 

ca>Tai ^sT5Ta »if?ifa=5 c^Tfffa *i5 *nf¥? a^atc? 

Pfsi c'ff^'s 35tta I CTOT? i^fS c*ll^ <ni?i5Tcatfsi§Tca3 'a^fS 
^ * 
aisi cat’i ’ffaai, OT»!a c*(T»i >?^r5 

■«« « *n<i^s[tPi?tiaa '®i‘ia gate's ta^fB 'sta, lat 

5?fi! ®ia 5i?Tii nt'TT’iTf^ «tair$ ar>f 

^ai ata, a^w c^talia *!a"»ta 

catl^ *itf I 

(•) «i«sTwa *iff^ 'a^caa’ *\ii »itf^5 f^sii 

ifara **5»f5 ajttic^ caws '®Tawt *i$ai aficaa 

aifam ’^^riIBw oi^ cft^caa 

»aTN atuat^ awa antfl*! afa af«Ra 



^8tr 

TIW, ^151 ^ C^Wt9?l ’if?'® >|8 sfSlH? I 

*tt^ii 5§t'5 ^Rit^ <a^S 

«itE*ii »i^l *Tt^^ ^Ttini Tift’® ^r?i^ 5B, "f^tc^ita 

‘!1^?5 '3T^r -a ’it^CT? 

'sta 31^ ’(■Jl’fl ^fat»', '®iiOTl w.^, ^T*i 

5^si p,^''jftf^6 ^f5?K5 1 

(3) CRCHa >1WI 31!® «ttf^W ftfa^ ‘*fK‘*l5t3 

^1*t1 tsat ^5Ti:^ 5t*ntc® «lf3(» ^Sl^El 'BCWOSH 

5?!:5| I 31f^ 31? f?? 5filW, t^lCT ‘«1' (Rfice) 

?c?i I 3s>Mt?'9 ®tiittc^i ^f^etoia ^if^ fitu ^itiv 

'®tTI« «tffl^f*l^r 59 <39^ 9?fB ?t91{ ?t91 I n^^ 

■BjiiJiTan 13^ 6t?t ^1519tw «*tc*t C3it:i cfi^ 

'S(K5 ft 3)1, CT^5?9 C?tS!C31F 9? 5^t® 'Sftai f99l 9C39 »ift® 

'^ttPIl 91 51]f^’ (I’llot Lamp) 35^91 9a!5l3» 

9ft ®«1 l3^Ji'S ^fticg 5tC9 C9W C^lfl'silC^ 

«fl9t 3593) C9t*) ?Tt3I 

ft9i’t «19 ?t9Tt5 95191 ft*i9 
*ftc® 9t:9 I «I9» 9C?9 

cfetsufeSf 

9>^3p^ftl -flltwi 91 ?llf^ 

9J9919 99 I '91^ 

91 91Trt5T9 ^C9CJ|a C9IT51 

■liw 'sia fts 9tft5n 

«*€ 'SURttStl ^1^ 9fllC9 3111 

49i'1 (?«( »19W? 991 *IC?, «jt9 5^9 9^tBl 9H:&tf9 9t 




c^i;i “lira *(f^^ *'1i9» 

lat^ra ^ *15115 5ii I isi^ii— 

oil fscss ji fBf%« "ytra iiWi »t?ws ^fiiSitfwtts i nT* 
IJI^lfilSI 4415 Cira C4l*l ?t«I 4«CT^I 44 cm «|HH 4^151 

< fBta «45 4ft“5 ) 4m C*tt»l 4415 44® 5|f54 

^r^m. ?ife5 4m 6if5ia|si ?Tt3 ?rt 4^111 4ni8tgr«n c"wm»l4i 
Jif^a 4f!H4 'irai lit! (ml ftcai 8.«. *, ^ *■ si(5»), 

^t5l stcs (^S)t jitJt? « 8 4^r«l ai)J!| iit[« 4fiic», f4ig 8 ir Trt^ 

4tJ 4114 flsw =11, 434^ ft# 8-Sf 4C«»I C6,ir 4ft5 I •'tfmtif 

t41*5fTi5ni ^I45R 451 ^i^C3 *tltit. 1) *t1I 5l4l9 4trt mis Ift? 
^5 5R[ »rr43 fiPS li f^'lt *lt3 415 £4H C«tf5sf 5pl® 

5f1, irt 4t{=i:5 I 4 I CS^ R5 siMratlil 4 

C»n4t5T?»5 C44fl 5mt5 55 I 

«1^J n1 5tt*1 ^iff 

S<,*1tf5>5 '85*1 55 C5 4413 C55Pa ^55^ C*t4 

«! *551 415 a*! f 5, ■8151 ^Icei'S ®15:i1I51 (2!515 f(!t5 41 I fSSin 

cn^ 5^c^i:5 '3Et5l ^wsi^f^lil <114 ^fgcq 

5^'* me?, 4*??1 4I#rf5 ^tcf 4Rtq'9fq5 41J ffl5l «f?l5 f451 

C3144 gst43 415TC51 ^tVS ’1fC5 I 

^r?i*itc'ssTi 'wtcm'tec^f^a **tr=a' 

53^=1 **tt^f^—«T*I 4[jjtq aicua 4f54 'Blw 41^4^ 

^'S?! «t5l44 C54 qit'JtSlCil? *I?15 5l«] 4«t9RI 45) ftHl 5T?tq 
g44^ 55 I 

44SI '964 f63i 41?51S} «fl4f§ ^54 ®t'5f4'5 ^SI^^IWl? 5T4) 
4e5eq? « C"i5®ra 5if?4 S<>qt?c45+<in ■« s 

tm'sra-'ss qft'S 4(5414 qlftreiws ^r'En Tats 
aft i ftfi?® aiq+^ra « % ara 44 , Wi 4liq 

l5tC4 fin ^raft)’® sil'^ aia qftTB 4ftt4 5^W. 



^f^c? ?^C!( 4«p 2ttsf^51 

*(if5 491 fka flpf? ^5<nil I 


<£rtq ?f?f '^trtstw? OTSIl ^tl, '31^1 5tPl 

'»8»r fBRi *ica 15t»( (^5i r{c^+ff»i) 

^ 3t>i (flW I ^ 

fifatra ^fiirs ^ 

»TRr3 « » ^ 3rtC*!? *lf5^ 1f5, 

?twjTn(c»if swi ffl*i a^rt? .'sif^ itv[ ’H'SHl ^iw ^fw 

«t^f«!4 qi «??il i, «rst9^ ^ ft» 


fsa—«4 p fEi—Mi f5i—«t^ fe^—«i* 

^P5 5^si iirtw:5ci9 *i«^rw^s ^Ic’r, 

« CiTST^ ^ ) ;?tc»!5 Jifr® « 8 W5T?I i 




kt'i 

( Sir'll-) feu Ogs I Si|*& ^1:^5 

THCeia Jpc^ItliStS ^if’lT^l'S |51 %r*li1 

««t^a *)!?, «Z», '041 feasfl cufstt*!^ ^ilMTAt*! ’I'Sf'S 

^tai I 

^"Tt^'S ^ta ^iT? « §<55 ^tat*n¥ ®9i6Tt^ 

ftra 5l£^ i O*?. -a*® *1191 9ll« I 

C^C9g7=l^t9f g—a4« ftias c9lti|si9M 

( Kosenbiirg ) ®19^t£TO 

?lii1 9?llti:5 t |l?! CH'I 
<n^t'5 ^t£S|1® 551*11^919 

S £9*1^11^19 9Ilfelf9 

6t^ ^f99t9 Plft'S 9}935'$ 

^9 I ?S| 1)1^19 ‘«J19t>1*!' 

( axle ) 9191 5lf^ 99 | 

1919 »a9i*r c9 f9t^9 

4|f«'a'9 4(19 995119 (C8C9t ) 

91t9*& ®V*t9 ^ca i«9t 9lI9‘fe 9919 9ir9C*I C«lt^9<8 4111 
9919 ITt^ I * 

(TStC'few « «l^l*111^ 5it^ C9?SW&t^ I 

991 9^9119 5H9tt9tt {®t*ltl>W ‘99119 laltrt'9-*Ifftl StlltRI 
413 99—fll tftrai 91*19 tf»9 9l (ItSlW ( .Itl|9 flt9t9 ) 99119 
itfec® tltJt I Hfiri Bt*ll99 ^^9 ilfH It9 ^fl C?5 (5t99tC919 fjK^ Hfls 
S9 ^fl 9191 ^999 Wlaitfews ft9 |fi 9t5 t *£9n 1C*I 5I?9ltit 
J99t9 CSIltBl *11^19 81909 9191 .891019 it* CIUiSR’ 

813 flljt* I llrfiftni 919l-89til—991tl9tCl 91* 9HCH ll?! (91* 



fsa—®48 








fsija? ■acitasr n® '*ni v<i1 Tfsul 

C<sm€sF ( Con^Unt ValtHge ) ^ts l '»<* fBtB i<|9{S 

5»!si^? »f-15 I tuft® *IUi?((t?l Ji?® ^tiniil »tt« ^tlijl wV- 

»Ma ^tum «lt^ I w'lflfsClf! f«I «)9 «Jp|S 0 JI3F SIHS «tltsn 5Jt1I 

I <fi^ *tw^t Brt^ltunt irff? >it^ «in:is;,^^l; siwitsiii c»t»ic'ss5 

»ift t 5i«ira«i fffisU3?i j|» ■aiws ’itTj®'. f^isnaa 

'81’^s 4ttw ■KWlsiq f*g «ta (Coiitt- 

tcvWglit) ^1 cssyBifeSt 

^5*l*fsi Cfits’FtJln (ffttin#) 

?:ill wi’llft -a?' 

^T5i:?3 -stigafii ^te*iraT ’fwr 

flf«3 (level ) I « Jl^si ^Itll 
’tcnsia Sira ’inc'f *15131 »(t3? 

'Stil Jilf#c5«’, ^aitt si’t®) 
sniit*i3 3t«rt *it^ ■»ncen Jif?* fj(ficB( 
■si^T 53 S(1, (^3*1^1131 C5«f*n Sira *n3W 
ftnit ’515 *t5t9t5 *it‘6 ^wcai fafats 
5l;9^ 5l5( i^JU 3t*(lt» *W I 
THiilCTla wratEsi 5S (ilf* cf^ i, 

C*f;ifa«csp »lfjC3it>13iiat *EIJ5I3 5IE3I SI3|? 'flpl* 5*. 5*31* ISl £5lf!?«ii)£’5 

catcj ura^'i vpul *liaii5 CJfl^iieiEt’a f«f flisillst aj i 
*(H 3 »iKa fNit 3i<ii ’fcstsis «ra *im att® ?« « 

*l5tt?3 aWt TE«Pr Pif3CH si^s* 55!at ”1^ ^3!?ia si>i ^3*: 

atejraat* a^ie^i ^ ^fsw 1*nt3 <1,3^ ceisitg# aiww *C3 i 
atata af? csIbieSs jm '«3, <5l?1 7?tn c3it55flC3f ^«W3 531 

ftll ai3l? £35 55 I *55 C5il55«fj1 5153 *1*55 35 *« 53, 9*31; 

15*103 '■153 «tC93 <813 3131 5133 5W5? £5k a’®?! HPl* 53 I 

*55 nrai 5taW ’«lf3T 5151* 3t5l-*C3Cfl3 Stt® f531I 5?B1 *5? 

53 « 5 Wra 5151-^35 ftf 3 C« *t 3£53 5 f 3 * 33 * 

«3E53 5C<0 41313 £35 3ft® C3 « 3iait*5ft9 a53 TfSBl £*1E^!ft® 

»rr33ft® 9ni I 



—'Offi 



* 

^1 C«rt5^ (Motor) 

() T51 'Sf'lT? ^ I t«t?l l5lC9, 

?5lC3 -«^t5 f^C^l C’Hii! '>l‘*f ) ?? I <a^ 

»iT?cq tiisi ■■*c^ ’irsff ^1 ‘ctT3?i’ ^cfi I : 



fs;®— 

®lii»nc*[Tca «frf*¥ “if^ ifea *)f4‘[a «, 'a^n c’;i5i?- 

ifos Tifa? ■ifVfa 55 1 
qr^ -4^15 ^csfarj qiii pif*ii ^irtBia-a *<*<1 fn^) 

C>f SHI ^1)5, 'Sr?! ^rt5I5 







\flK5 I (n??f N CTT5 

«nrt6i«?t jpre «Ta'er»ra ^«ii aj^r^ 

'«t*r3 'st4M f«nii ft:!? «f3T? 

'5tKt5t3 flfC^ 

®ITr*PW I ■»ltrt61C?l3 ^5 

'*Ttl'^3l«3“^I«3‘l^t3’ta"l^W 31 <3fftt<i)3 
‘3133^8’ f333 *1T«I1 313, 331— 

ftat—«* 1 «41 feca «1trt6f5 (C3l%H) fl^T3 

fiW ( anticlockwise ) ^f|t3 I 
C3t53 "rtrtBlCa^ 4I'tt5Vt IS? ^Tt'SlBtHf 31 

(51331131 fBa3« • :?fe3J) I ®«3 3|CJ1^ 313 N C33‘ *il3i 
'*l1rtBTt33 3t3'3^t?C33 41313 3^W3 33 

313 I ®133lC3lCl & 'BTC33 4f3t? 31^313 t3l3g ^IrtBflT 3f53 
\3tlCl 3?3lC5, >^«3 «3l3 CSIBI 3l 3313 C5^ 

if 

C3lfet33'3trtBt3 3f^3 if^l^B f3»l311 \f3(;3 J 

§, tfJST? (£J^, (Back E. M. F.) ;—5l331C3ttl 
<*r3lC33 f33 f3<C33 333 C331 fit3W, ^tctEtt33 01111^ 

'8ir3 '331*1 f3CT 41313 ^*>*13 33 C3, ^3l «lTC'<ei3W f3»I3^'5 
^31^313 C6^ ^C3, '3'ft^ ^tt^BUI 3tf33 3^PB 413^ 
6131353133 %*I3, >retf31 41313, ’3r5Jlf3^-3131 "^33 Vt3 I 
€31^34 ^ ^31 33, 113 fig f35*13 4tre3 

’fUf \ «tl331 llfsi 5313tC3f) '^%3t5I 4tClIl 1H3 S, <33, <fll, 
33 1 CTlfeE33 3^1^6131^3 3®13t^ 31C3R C3tC3 I 

^1131!^ 53t 15’’ ^ 3"*itf^ 3%1,' 31 ClH 3lf^l 




r^P| 'Jit*! 5fl, ^<51- 
«trej^ 'Bit? <351, <siff, *retf^ n I t, 

m M fit^a atc»i ^Trtsta 

fafti 5 * • ftt^aa «*tt^a fetara 4i*it^t ^*15(1 »fapi 

o « X atal t, taa, «aT. (iia CT*f» 

attca a. 'i«(Ta ^lata + « ata - f^atfs^i, f^i tii*rtist, 

(catfeca ) «ctrt5ta Tana^'S ^fac^t? af^ai ^c*aBtiaa acai 
-fiiaTcaa fa’F ?itca i ^^ait ata +« 

fjia ata-^^a i cf^ a%'8Cf, «!T£'*t5ttaa ca^ 

’I'Btfaa It oia, ^tn^tcaa aaj Rai, atf^a cafa^ 

«attaa faaicai atrti ’a'ca, af? cvta I, iaji, <fi^, 

si1 "tTca^, "stai alc»i «! 9, (ua, ca^ ^tt^Ettaa 

aaj fffal, atfla alt’s cafa's aattaa fault's flw, aaatsi 
aaia a|ca i ia^ifsa* cailcaa ’'airtsiwa atai 
S'^na I, voir, »£i^,ca' "fll^ai fa*(i\!® ai ‘ait^* ai *^S^a’ I, <iist, 

45F, ( Backer Counter E. M. F.) aw i l?ta Jl| ca, 
‘sjpi-»i’ ^ai?t ’'atrtFtraa Itftatn ai cia'al’iacaa 

BT*( *n<a'iw '^•IsTtaa arai faat ’Bf?t ^faw flata asca 
♦tfajjt'i «tata asT?! «k»wi ^’Istcaa aaj faai afs 
aaatsi aaT«^ ^atlai caa i aal,— 

aft •* 'sa atai faftti <* 1 ^ fta 
cei'ida »ifl« aai ala, st?i alc»( «i!?atfl 

^m^sitaa a«5 '^at'iata aata ‘sa? »fl| 

^sjftaF aara ^trtstaw al aftat ftta <aa? 3ia 

» caa i|»it|ai ftta* aft C¥a^al5« 



jfl ^Risl *Tf«rs 

<S(T? c 'SH C3«wSl ftfaw >11^7 ^ ’II’I'® 

«(n<j5tl^?l *1«0 fSill csitcfe < • 

I «llrt6t9 ERIC'S «11SI^ ’ffsit^ « 

?, 'ii’i, la^, ^^’is la^t t, >aa, 

*iial «^15 ^Ttw I f*iffltai *t!^'5' csfltTifS’^ 

^l^lfc^ UFS1*I: JFllTlsI »l8 TiTf¥8 ’'T'flV '!?Trt5t5 ??£^ fttsfi? 

^RlSl C*f«5l *ltt3 ; »T?*I 4? f*ini» ^*II*( 

'»lR“S5t^l <5^ Si'S '5'59K **?, 

’Itf^S! altCS *llf^E^ « filfitBf ^t([l ^511 CV^ ^tt^5tC93 ^ICII 
c!i *ini^^t5i?i ^tnTi ^ift? '31^1 St? ?? m I 'a!?tii(n 

c?flc*il8t ?t<(tc^ afsii: ‘>iS ’Ttr^ffe’ ’fHut ftt*! slc^si? 

■Sits ??c? I 4«tsi <at »!< iif^? •tf?iit‘i ftra *ftc? I 

c*it 8? (a^ a*« efiht's straJil (?it^ta ’itaj ^retraii 

f, «iffl, i£iTF, tire's «ifs: <aii, sat, nfii-® ir^jpf 

?a, st5*i <5$c»i stc^^caa f^ai «r?i? ^f?t? 
flj, ’t^'Satx sirtPtRia ifa'si <i(tn?t? ^i t ‘caatfaVs? 

IIMI ^^<1, Sll^etta? 5f?®1 (Inertia ) '« ^t<(1 

sfeaR Tfim strtfEta >iW'8c¥ ^1 T-ifi. (afr« 

sa me?) >2f«Tfli!i I s'sa? stetettaa 
Jttai «al? *if?j[f) si^aica *[9 *iTta ai i a«!ti, i * • 

sT!K*(attaa sfs 'S^ts catfecaa at?, sii 5T*(ttc»i«, 

«- ( siJittmTa fitat? »titii i aff ?tf^at a1 «!tr« t sJt, 
s9, ^ > i • c«t*i8, tstai ^c^i stm ajt? ?,■ sn, 

Iwa at? ?t6, sTE^i aa 51. a«}i. «ta' 



C 5 t#lfe ^ C»T»H&? ^ ff"lin ?1 

^ I 

*ifJf cmfew .'sta Mntu an— ot^i c^’f ^Fai ata 

aj ca*ipt fnij fata c’fiii ara, 'sicl «$c*i 

5iar ftai *!t5i1* «taTF >at 

«!« ^fac« *iua '*?’?>} i 

* 

CTiStaa “sif^ f>§ arlc^; a'ai—aai atS'F S?i 

ftfe? >••• fsifSicfe as* »na? ^fw <a*!« 

I f>i caafsi CTf&taa “stf® fapi »tcw Sara 

art^ t, 'S’l, '« ^ '^^’(TC'3 a»fiita i ^^ar^ '^r^wfaa' 

ajt^ '4*i’> aTf^7 at <2tft^ ?, 'sa, iii¥, <aa 

•ii^aT fai atfSat at?ia, 'st^aa '"rrcttsicaa aat faat aaara 
«ata 'atsa afasrtra arffra *itca ca ®Ta ^ifsaia ’alai® 
caata ’t'ta^a* Taa^ra tficaTata aa Sat wla fiirt'® ataa aa i 
'<a^c?i aif^ t, lija, ■£¥, as^t afta Ti*a c®t»i5 ^t^Tlca i 

a1% faai 'sTa aa, 'srat a^:*i catScaa ?if« '^na 
\!’Ffaai aitca, *ca at tata aiiat t, £?, <flta > *\r 
•ryras aa 1 at'air t dja, ui^, di?j ?ata at«faj 
( c^ei® ’^trtsnaa acai «iia fa«a aiata S^*!a aca «as^a 
etirtera /a«a aiat nfS^ta a*fiic3 ataa aa 1 a^ «tf 
^aaifa^ ^at aa, '^rat al£»i carSa ^itant ^fac^s ’5ira« 
^raca a'l’Fa sti ^ata an^ t. •aa, c^ti^a ^TaT^tfa 

at eeta§ aa 1 ^t^sma «ai ata ca caifes 

faw ^tai^ a'rtJUtattt iastfS^ a'a’si ^taa ^la, ^al 
^ta ■iiasTT^^a { Self Qoverned) i fai at*^a twa faat 



^ ^fflM ^T<Jt?’Ttt 9 ^ KW? * 1 %t*tC>f 

«JII1f«)^ ^f?55t3 '^I'BfTl' (Governor ) *«^i5 ’?’IV 

si’ll t—'itnistivi ^il ^fn’v stw, ctIs fsfti TPil slwtt< 
^t«ij aitiiviH TO 4Pti? ♦rilra itpiHt»i cbufS*! « 

VJtV ?. <11. <if, Hem «t«V *«?! ^fTO ?«*1 Utl®*, ?S5lt 
CltBtl? Ilfs 3t»I 5«V1 Sfe^ 1 . 

CSltS^ 5^tC^I=SI -o 

55t5g :—>^^15 f»ir«flt feiHiiT*! 

’sw ^ten E—e c®t*ijs sin nt’^’f) cf^ ^ifisicj? s*(i fwsi 
*^15 ^15, ’iR •lirtm ^t3c»ia ’^TM 53 B,’sw 

£j ^ 

sievi ’Sl 5 ’ntt •Ilt'SBIOl!! *IWJ <ant^ C-^ I c^3f 

»i 5|«3 SIMI C*n $9 JilR '3 ’fl^J nfflSITI 'sitrtBtl?^ S|WJ 

S5>iiii 4i^t«!i' sji’f ?, >1131, ^iF,« ifiinia *iRjit*t w!?l 

«*i ifRw nl'sn I ti ^1^ - e O t - - ^\~ —t 

* it 

"^* 1 * { Jonle ) ncT I 

^^ait *rli CTiTi^ftc’F 'fl^n ’stm 5 t<fl 5 it? « 

^ nW, '3T5l 'Sp 5116, 

Rfis c-ouftfl ntR® ^Pfj-o I OTRurv ^ 

m 

limn ifiira tffeiri *jth ci e = E ?^t9i «f3i^ 

C-O *11^ W'R T(lll ^VKCTlfejW, 

Rf C?t!t HI ^RcH-S, JpliiH >rt1tR Htifl 

«ifis3Pflc< TfS nfiic® e ^(ttPt E <ija uRie 





<TtRl ^ I ST51W ^?1 ?tw, 

%»t9 5t<JJ ^'3t ’«lp(^ <2t’^t5 'f’raj — 

E C «llti> « C ’4fll (fjlf?fl| 

csiiks ) a? ’ltii^'51 “ j^-Q - ^ I 

*1W41>1-■>•*% ^1 >, tJfl^a SiBW ala ( run away ), 
1 * 1 ^ 3S!5 caEa ca e - E «ita, <9a^ cafSa 
a^rarac? 'flat tstal «ira^ *tta»^a aifat^i^ i 

caai atS^ as^ii cafta ’rtiic’i’al ’^fa^ ntaatcn ai s^tca at^j 

i <-c ' fHI^~tj) 

I CTlSc^l^ ^rtl —e—1^—■ t t G 


M 

'iraa^5?*lt^ ( ^aEatt arfa'® 

afa e (E—e) 5ifai aa, 
at ^ E ^-e (E-e) aifai ija, 


- (tE-c)" 

Pf? ai{*ttart’fl »ifa^ ♦tfaw=o, 
afa t*E-e=oaa, 


ai <j-^Eaai 

'Bf^'fla caai at^rec?, cai^a aa*! a#t*i'>Ft «]fa^ ifaaici 
ataj asftrs aic?, *iRap8j=i ai t.% i 

aaw a^aft^aria ^at §*(ca Prra» catkaa a^ane, 

-Sf i*(aTa «iftt9 tft^Ta ac^a •)«« sfinta, 
Tifli aifac'5 atca ca at'fe oat ^**11®® catSta C rta^at!* 
'BiTt'^sn aiaTaw aaiia, atfaa caife sm *raia m\ i 
afa Sifaatwa acaf, «i<fK at% alra «a' 5 , c«t»it^ai at 
E. tuat TCTtsRi atai aa Rb, 'stti aRttat 




E 

SIMT CTlii 

et^tf C, '5Tti ?tc*i «ttc'^erc9^ f*)!?!?- 

E 'E 

C - -. — I 'Sf'stim »itf«t^ ^ph- e ( c—“ ) t ^9| I 

alB C5)1?C5« ^^*t, flci!:5r5I5T, « 

«i5HTP!ti 315 ^»t9S di? ’?a;3[a ‘»IT«51 

2^5115^---—- 

Ciii? atrs 2B?(}f^5p *^3151 

^ -at^ ’ifaijT'i (cav <5^) 

aw5 '531^ 

ai9 at^T *tfa3iTi (cav 

qTfj*p ma^’si - 

^lf5 ®5.*lHRtC^ B)RI5 ■>f.3|51 

aft E=a^ C5t»I,t5», 

c='31’F, 

1. * 

C - t3iT&M a^5* aat«, 

w=aasitft ca^ ’?3(!5'f, 

Cft-«iirtEicaa 31KI aat?, 

Cs-*!!'^ a^Mwa aaT5 aa, 

5iai *iT«al ats - 


515 




e 

K 

eO-W 
■ Ed' 

*rt'& 

eCa , 

E(Ca + C^»^ 

eCa-W 
lli(Ca-|- CrtJ 



g -iSt^^ltSltil 5t9 C*il^fl« R|5i 
‘5tl'5 *IIR S I filffl^ ^ I Jrt'fe « o 1 

CJltSil, r»l CTl^CaS f^CHq 58 5 ? m, 

SftflTSf^ «l^tH?r CSI 1^9 ?ll"f*ir«Bi « I 

csif^^ :—Pifa^ 'sttiitCJiTa sr* latc^ cJiifei 
^Tcaa 'sifl nt?raf*i6 aT^jaftaq 'siic'^stcaa f^itk^f 
SHI® «trt?, ^itwa sift's afftcei '«(fc*a6THa sicf] c^i 
2(ata a^!?Tsi *K '5’?fail amivjca*! i 'Oti^ fttoi 

t^ta si^catn ■sint^ft lift's ^tatc? i ’®t'5iia 
'8(Tct5f:aa aaia a® *sifa^!i isica, t^ta atats 
fl^a j;5i:a 1 t^t^i ftftfi csm,- 

t&,^a Sift'S siting: ista aft 

5fl, -stg p^cii '“ifrt&tca sfat? 'siftif a^ca, fs^t—oiif 
'si^^a aT^)8 'Itiisica tcsfts s^ca -iia? >3? attsit 
«ii! ’if^ iWT? «iica'6Ttaa acai ai|«i csii'^c^a '*i?aTal aii^ 
t, >iia, 4 ?, 5?ca I ftii aft wftca ^la ^ ?a, ^t^i Vlc®i 
^ca'ETcaa «ai? ;'*rB '■as^a anfj« alta, 

«? 'fft aicflii «(a^ c^Tc^wa '•i^aral an? t, taa, <4?, 

^^.aiiicaa ftftia tatc? ^^lai sFsut^t^ 5^ta i ta^ ftr*re 

«ia ai ftat«Tca ftfa^ cat$a 6i*ita aa *«, 'stoics .^ai 'Sfiaf 
(ruu away) »rftca I ftt® 4 ^ca ca CTtSaffi c'afJi 
(^jCaanS^ ) c^tf^wa aft^ si«f5' 1 fti aft ^an? 

ftif^aisica <ii?«ta ^ifsc^ sifti^ ?fat« fa 'Stai flcn 
«tcaa siaa ’ilrtetwa taaTac? ?a atftcn a^ca, catftafS 
c«tc‘^cafa f sai «ftaa >ri 




stwtfllii =^pn} '®<rR 

CSTi'^OT? »lf53 *1(^19* f'Sfll I C<f^1 ft^C*C5 C9 

fifea 'oiR tii 9 " 5 H iffst® eir*!"* »r?tr 3 "a^®!, wit!« 
c5ft‘%«K? St*! |f% ^rat^® ?a I •ni'ff c'sfc^t^ii 5ti 
JUBW^ «3 '^trtBKaa iift*®, ^i^bi, <ii^fB qw«? 

i » fifacsf aa, Tea «** i <11^ "^wi- 

K,_^' ^ !2f(f 

*iRi*ih ^T 9 i OTeca? *irs(^ 
Pifaw mi'ff «a. «T *1 tiit ai»(TC® 

fla— oas c«Ti‘^5f atcB I ^ta CT)&ca '<^Ria> 

csficfesr acai^ ^^c*!, atiTa *1^1*111 a»fital «?ca 1 
<£ia'x aiattat 5 t>r ^fac« asPara tac»^aKa atf OT^a **ti?ftt 
^it^caa’ c'stsptsf arta ^'?ca i atatc’f ‘at^a Tnfa® 
««*l6ta (Series Regulator ) ac®i <iiat lata <tatl citSa 

•tilwa afa® ai ^ai aira a? al^iai latcf r*r:a^ 

iltta (Starter) a»!l BPt I 

^t«fe :~ni% ^n^ttaia 5'® >rt'& wiltaa 

ami«>ca»i '^rtetcaa *ifaa 5 att’a 1 

laic's »iTlciia aata fa^ atai, aiBfWcawa aat ft at « 
ar^ wasttaa aat faw ^tatfa's aa 1 ^'saf^ ama'cast ’t’^ai 
«i^t «aTa arat aa afqat, ataoc^ff aaiffi *i>iTJf arc’F 

•!•(!<, lai tcgfai^ aija sia ^i<tt t ^c^l «ai 
fsiaii? <fl^ia aiawc^# faftl nt^cjnlia 'elaaftt afttft 
^aiBTcaa ^ 4 !taf^ fVf sta aa 1 'aMta 'af^ 'an, aa ^?atat 
->•/.— i-}. I ’Tt^catEiaa ’iN «ta (a?«Ta ^rtcT 1 



Jrt*&OTi&ac*F etf»i^ ?» i 

'EtfSTPn? t?TJr »i-^*I 

^fjirs ^'saTt 9t5fjvw*i «j«tCT^ *p\'5' 

5«fli tftcfwii I «rt«n 

f>lfi!Cl( »It^^ *!t^ Sfs^, ^rttt'5 Wtri5tC93 

^1 'S?* "Sl^Tira §?t? ’I'lJ rml 'Sl'Slffl^ '*1^? ^ t 

»i1‘^CTt6^£^ Oit* fptai <il^^ 

ilfiia? Tlft^ ^31 ^fr® I l*TI’5 

il#s sjtt'Q'lS $*113 <llf<FI?I CJi1^3 

^ ^iTi'a^iw apjcn: ^3iHi 

fSits 'aiifSi^’pnar 3isfm3Ei ^amafa’i 

ffltJ|3 ^T31 5lf3® 53 8 »?1Pi5T3, li1?t3 3t3t3 ^31 

fim. «lt?CT3 Jift® rp^®! 33 tS3£ 3Ft£«»lt? 3®t fsi fVW *1«3l 

31|£3. 'siTt'tBt«3 *lf3® f^lRlW Sl§tH3 3t3ta *lfii*rt‘( 

’3fl|3l 3ltE^ <ITr53C3 'HV. «ltt^ 33^ 3I3tl ^C^5t9 5^*® 

■ 

f31^ 3t3» 3t3, 3lWS ’3t351 f^’S C33Plftrt33 331 fifll ?ll^W3 
^tC® ) 

3^t*^c3qti5e.-fl-a ^tfe^sr s—ctSs's® 

Bi® lfil3T3 C5%1 3rt3 C3^ ®3Tfl 31T® ifi3, <ij®. «!r® 

C»l»^!:%E*f3 'flu 3315133 ) ’3*43 C3tSH3 4t3« 

C§Bf « 3HI]:®t5f3 §33 f3«9 3 £3 I i2J3® C®l5\:65f 31 3l5fJ 

«f3fl 3tc*i C3ifea 51ra 6f3t3, »in «r?^ cst^icfeai 3i 

■4Tf J ^3 3?C3 CTI^5 5P® Bf>IC3 I £31^33 »tl® T5 

®r3£® 3^C»i, CUt?^ 3t^IEf ^3t3 §raf»® ^{3E® 

3191 9H sn, 4lf^ £®1ST;E&£fi:^ T3T^t® 39, '3lt^EfI9a 





^ ’FfflUt 5T<lt 

<B«i« 

^llttBtTl 511 Slf*1i:il»I^C55 ^*1115 I- 

’•trtT. ^15$c*i 'aft'^sitaii tJiUiw i ’flu wt<rt 5|w tsl?! 
'«r*Hl 51^1—C'155, "BlH ^fff '•UrtStOH 

55 i> '^t"»l, ®151 5^l«t C5<(| 5t* « Jirfmi 5111S WteiClSlsjS ’ifil^tl- 
c«tsi 5. ?*3l* ^1rtll1t5 sw® *5»[5 »^.~J) -*.» c®t« », 
5W»5 «It*t ^fJUl 5ltt5. 51 651 ftf^cB flU ti*. ^fsc5 1 

5f5 C®15 «tt9 '•IK'lnsiCS «I515 55 55 ’•11"^, ®t5l 551*1 51*115 *irT® 

ret*KB* - i X 55 - 55 c«t«iB, ^«af, atHteiia ■srj^ cBt^iiB# - 5 5 ■—5 5= 
>»5CBt»iB 51 c«l5icBCBfa '5t’i ^faal 5i^tac5, ^aai; ■Hfa®'aiit 
®r5B15t^C5 5t 65lf*lf51tB ait5««'* 5H^f5C51 6^ tJitff 5^ 15*15 

'aira® Slot *515 55 li* -55? 51^^515 ^51 55551*5 55, ®l5t 5^csi 
f5l55 51515 tBflr= >i* C«l9|B 5l ««re C®15| tBwa 9^511 

?455f® ^:45 5^1 *15 5«« * 5t5 5^5 I «|15 C5lBC5a *lfil5riS® 

^Rira 5^:*, C5C5'J 5lfeC5a Wlsi lB^t® 5fs5f(i3 ®fitl® *1151 515 51, att<fJS 
6ras(5tl® ?15 ®fiira 55, «^8Hr B't55tC5t5 5«, **• fsta 5pi® WU5, 
ataii^Hwa *if55*t5l5 5l5l f^ftins 511^9 ^Fftra 551 

*lfilTS4l5 5l5lt® 515 5f5i 5r55l 5HfH® *55 5l ^5 ^51 51^C« *1115 1 

5^^ 5S111 «[in^5 t5*l 51t?t5? »lf5<9 «rrc^lET*5t5' 

*ii*& 5l «i«ij r^i's* 5'ai *111 

5H5*i <si|i*1 'ic?! C^45I5tai 55vJlt5lll «II5n C5^ 

awi 5fl«| 155, ?i)t*fi^ 5lBc® *1119, 

(>) CTItfH ^1199 5tr8 *11«1, '81511^ 

^fll%t&6t5 « *nrtBl«?l ^CH*1 ^5*51 |5F9l 5f1I1 111^115 

,*11W, 51 (5) =5flT 'sl'Slftv 'StU 5T»1 C^'5 ifiw Vttt'S JW^I 
51 511, *1111111 *lf55tC*l t, <«1, <51?, em 

5lt5, 5(1rt5ltl3 HCni ‘fl’S 4f5t5 Cl ^T5l 



«^1C>1 sit *lt^W. ’tf^5' 

4 

'*?n'9 CBf?»5, ^tfenl ( >4? 4t*ft3 S^tsfl 

srtfTt^ ;sn sift c^*ii>t^ <iiis*(«n^ «w« c^ 

BTtaS SIW »tCT »11^3t5fl?«»i ®lltsi ^5, SICB^ sit? I 

^Till^ ( StartPr ), ( Kegulaloi- }, cj=i\ 

C^5& s^t© ( No volt cut out) •© 'S'St^a 

C®^1t5 {Over lorwl Iloleaso);—oii^ ftc® 4»f5 J!t‘& 

CTitcn? titta ?t«l 1 

!—t*fca w| ?|q ta wsi9ic«i CTSaa «itciitFTaiv 
■2i«it5i? *nScsia ’X*r csit^tBia sirs'® sit^ «ai ecq sii, 
^iiftelcaa 'fl’slt at«in;*s fsiractf arrat® ?a csnta 

Bfsic'® •'tftt^T afsi*!: »it-s|tr# at 'silc^eia f?t^ fatte?' 

f^i's ?a i 4 ? s»t^i ca ?rai ??, '®T?tw 

titfa aw t itfitca 4?f5 ^tCNsai 

P 

'UK?', t?1 ailttsia STf?"® sit^'ff 
?a 4at fslt^ S?1 

siifa^r?'5tca sif^^ 

» 

'sia 'iisE^F ar?c« 

®IKT I a’isi 'Sf'it’l '513 

<»i>f ^4JSt Jf 

siai faai ^Ktstta <«ai? at?, '?'54a aunlS '■iit'iisTnra 
>ifp« ?ai '5i^:'ia tasR ^llal *ta ®i3 

ai^ a« sfww "nH ^atsi ?a, ^ aiata .Tfaai faiti? 

4 

?tat altc® ®«w, 4t^H c"W 



ft®—•-'9ii 




*r*(« ftrtei ^ \ ^fettiit ^U'9 »iI6ct 

?|t's ^na »flJii *i«ra steiitc® ^ i 

C^'©C®T©t?l:—f^« ilffil Si'fpSS 

ai® •ir?’l^4lf s?T»(l 

WP '3t«iJ « ^51, « nfij^ltn 

C59t*l^itCfl5 ?K'a»IC? Itf’1'3 ’PfdC'S 
I '^«iiaci)'^,?tca?i ^tt^8*ic^ 
ititenfl?! ^tE'SCSliJ Jllsil 

(f5C3 ^5|1 

*(tn BTsitR J(1 I «IflT«^ 
31^ Wtsj fitf^i ^TW 

iltHC’3 ^9 I 

^^1^ ff| c*, '>Jlt'#- 

fFU—a« 6tC3 -afR 5|llw^ 

a^js* 3tj, ^i5i* ERIC'S 5 ^*ib 

9t« C^, S(53I «^r® >^111 BTtH I 

C*rl fsl^^ ilSn BRI13 I C*Il^t5a 6»1SI 

C'5t9p6«f B5 R'lT^ 

^11, ’5W1 ^tc«l C’JT&a'S «ltf5?51 *fl|EB '£iV- 

CT jrijtCSB at<IT(B RK'^Blit ^tt^S fqfiitS 'BJtC? I lil^fsi Bit<; 

C«19lC58f f^"li f5 9lltCT a^TB ^(Tlw, bIc^i 

itStcaB at<nfB fa?«! Rit? af^l »ntc;ia *{< cst^tcSsf f^a 
RtrtBtia ^a, ^aan- '®tc*iT<.nf? c?^ Rirtsta ^tl 
at^ca I fiifaai' «iit 8i§rtaa steal ^ain ?ria^i 




^ ^ w ■■BB-raa impb h ■ ■ ra n 

'ffl:? ^I’fiiil *it|it £«i5irt9 ^Isi »sf^ ^tfiieiws 

'sit’wi ^trst 'si^tc^ ‘lai c® 15^6 fai?l»’ 

I «fcV ftra ?T*I» «^T? ^1^11 

5^»f5 (31 £«t?i? fii%«^i 5fEi, 'W*^ ftaj (iff^OT ^?1ii ^rti 
cSIT^t t ^STC^S A ?1»J «iiK 

ST?II lii^t St©? ^K'asi© I 

^ fat?© 'SfTc^ 'i!’*© 

’sia «(C'®3 §*t3 ceil i ^<<1 

£i^ nlTO^ '5|^^ A isiii f3?is5 ®i|si ?rf?c9i, ^ifffi «^15 
■^riii A g^? ^^1 '^’iiCT If® <(1051 

*IHI Tlfff siTl^t ?Siy A(il® 

1^?'^ ^5 ^^f?i?1, Stl ^I’Q^Ttsit '<?(« irsfl HtPlC® ’Ttt^l 31, 

^tcwfe fT2t?«Tii1 ’5pI?T? ( (^ ^ICT f?*) ) C*l5 ^15 

bill's ??, !Tii3 '!»Tc**iSl9 f^fssa i ’iia 

«ittw «t^i? 'sjTf'in c^iT^ac’f sw ’jfisnt ^ St^ksa 
" iT^TWi et'ftttal »ltt?5 ^5 \ , 

^t4t C«^t^ f%;S?l!ef:- si ^isit^ (>? c3iiw 

l!?t '■if’I’f «ia 31 (73, 7«f3« 9r?lC3' 

sphr® «IV3 51 31 I «tl «trtl7 5tt® ^HTf^cn «?! 31 ?ir® 
7fini m 6 (3^^3 §3T3' 3117 t, <113, >^17, 73 51 #111 
qi^t31 7rtl71^ ?, 'SI, <S7, '3ri7 11 I '$«ia '»nc^6t«i 
mj <2^115133 ^r37 51, ^®3U TitrtStCiia ‘CITB'S’ 31 '&#' «lfl7 
13 'S ©51 «? ®Ta ’^Psapl 7f5t® W3 51 I SS^(ii3 STI 
«lf((7 5^!8 <^K7, ^*5511 « Tt^Wl Iti; «3T5 
'^f37 5^ ^C7 I f71 «f5l5, ^H'^STl 'T^Ttft, (TR 



5?C»I, «inC5t«.*ra '5T*f '»ltrt5t« 
siS ’iT^C^ I W?«IS lt§K1I lilts*! iflsfi 

•in^i cst^ f^ifSiS *ifii5ti*t 'stt*!'^l '«if«(s 

»isi^ csitSa silts! 5,?c5 ftw s!ii—tstw ‘s®Ta c*ii® 
I 'o«»i feti ft? lilt fa*?tiiss 

’Pt'Sj sc? I «■«*> ftc!? t5T? S1?I gsf® *!Tfl1 ^Ittc? ( ?5tc^ 
B ??5if3s ^s!5 isst? I -it B 5^fsfS ^ctsT? 

■StsiT% Sl?1 I ?TfSl*> StC">I5rC5 «I?1^ ?Tr?r5 ’JTfsW 

5?»cs? c^?i« «ifiis *iics at?Tf cstii 

ftftiS *!f?*ltC‘l? ^tt5|, C«s Iil’3 ia?9| ??, C? fst'iiH 
sf^ipt sftn liisfG cq'ts^iacs {sectEf? ) sf?3l 

SI? I slsft® C»lt?f'Sf5 tiis!5 ^T5’f'SCS(0)*^ sf??1 

CT! C«t®^ J^^jftss giSSfBcS ?1SJSC?9> *l§ ?1 

ftcEg? sftfli «3 « (fiii C5ini5 

sl4 MTts ^1 6li[ttc?? fsn sia1 

’5’R^W, S c*lts? ST^'l ftTff 

»? t C 5!1 C 5 P!.^ 'ssf? c«iis ■« ?t«ii «ascaB 

(;?r€? ^*1? *rfcs, ^15 Tcs «t?ra ?c*i i i^is*! 

ifisfe fttai ttPfs I c’^i^ca? ’ifs ftafa® sfaaK 

S9 *!i‘^i^iswc*ia Jfftij ftftw *1*^^ liisS *ira?^^a ?iai ai 
fanfen& (Rheastatj ?mTa sfac® s? i 

ftfaaf c?n6taa tia^tcs csa^mTat atal ?1 iirics i 
c^niJc?? *ift^ ftftcs ?a lij^t c^iiSa sftira sra^ 
sftcq ^stcs 'Wf: sfiiai ftc^ i 



CJUfec? eta|ffli3 »jrr5 ^^•^619 «tii5 'S visit's® 

'irt'; t5^’(Starting Tornue) ’ll 

efei^T? ’s(K*>JSt«5 cm^, a c^tta ’^ti'ist?i 

’Sfa^ita ceSl a'ca, ^Tai '“ift’f aa t ?ai <.a 

'sf^^ta ’afacs *1^^ aa' 

^ft iasif^as caffl, 5ta, ca{?aaiif?* ca^i^itf^ « 

^Kir$ ajaata ^al aa i 'Sfas ®ia atw 

cai'^caa ’*'ff aa 'S '®Ta 'as pit^caa 

iftata »!*ia «Ta «(fifv aa aPial ^ sw *ini i 

Pifa® CTiSat® caatc® ^ta '‘jwatra '®Tiifa^ aft® 

*itca, ««ai*f aiaaia ®ai sa nl, ^tai '5ia?t® 

^a^a "Slf^al^ i * 11 ^ ftfa® cai^fa astfaa 
Jiff'S cas^fe? ®tal aa 1 aft c^waicn 'sa^a 
aifiait^ aa ^tai alt® f%f?ai at^ca 1 cal *n’M 
<a\^h Blsitlata faft^ fafa® caila aatfaa aft^ TaraaTs’ 

(Piiiioni al a«6a* atai ataa* aa, ataira aisfta acai a^a 

ca'$ caila a^aJ fa? ai faff 'sla 4rt<s aa 1 

afl cailca 'sia afaa'Swa aaa ^I'lisca aata afaafl^ 

a?t^ «iK^ atl, f^Fi ai®K3® -afaa^® aa at t A 
«ta^a a|ta« ®al 'sava alara «it"t»t atcaf al 



llw <513 *I1I?[, ^*tl— 

‘CTfi!H »l*l’ (Machine chop) *11^ ^5 \ 

jn*& CTi^? ftfasj <^1 ct, 

c^i^w 4^f6 •ii^ ni 'sts sfoitsjf 
rtt'Sa f^fii’iTs ^ta 'S^fB f^fa^a 

(Return wire), C>ttB 5^fS C*isi ^ ^ia 4(MtW sa, 

c^rttot iR[BTa CTiBca st® '®Ta « «tat5 ^faata 
eta wi^a 'sta, f^^fS c*i^ ai «Ta c*rlBfl i^vs 

ajtatsfsi H I >1^ fsif^ c^&caa ^f**''* 

5a, T^iiJ—ca>tJi ^66 acaa it? 5^® CT&a ipja *in(l Tim "^ta 
$5Ta aa’ (coniroikt) c?«afOTa c»Pt fta =5iw *iK% 
'2151 5^csi f^ifiiei catBa amita «iw»§i ’ai? ^iiaa i 

'•sitc^'etc^^ .£3fe^=£l s—®ns»ti*iia 
sia CTiBae ’«sita6itaa iSl >a^i5 stfafeai sa « awa aiajtai 
sw aa, taaw » *iirii&tc9a “iwi fiiaia 

ips atfaa 5 a, *faraF5i« a's -airav aa, catBtaa «ifa« aat 
aiMi aia t 4t aia 'sia 51%?! ’^irtsitaa awj alata •ir'f? 
afriai 'ent'fGttaa atf^fwai c5i aiMi ata, fai <4? »ifi(ar?i3 
ciitpa 55 511, ^tc’fiettaa ^rcaj «iat5 a® '*tf55‘ 55 
®5Ta 5ii:ai csTC'^wa *tfa5ia 's's «ifaa» 5a, ^sat? <iit 

c'stt'^ei ’i^si c5^ feata ^ftai ata i «iit sia 4if^f^ 
c 5’5 ■af^ azalea <55' 5a afaal, atataa^; <« ®at 

a^ 551 «ta 'D^ ^ratt« atal at^c^f ca, cet»(cfeaf *i?5i C5^ 
a-s^i sia 5 «ai <6^ aa !ii,*tf^r^ ca^ ’tf^ nfaafSr® 
55 aM, 8tP(a rifaati <aa1 ata i 'sta afa ta <a^ 








<111^19 ^5, eta ?Nia »irae iife ?fe 

ffi atta ; f»is cel’pftst aetsia esi afej^ts 

faaia m atat »TC"Kfte eat aa »*at catfeia ’ife «ta 

<fl?» eta atw I Tafa^ Gtltw tfff^^aii5Ta facaa *ifa«if^ 
^?ca ai, etan eta^f^a afte at^icee atf^ «nce i 

=aOT=?t 

**t>*!t?l^^=Tca caifeta fafea etta atta ’sifa'^f^ 
?a, '5«iwa •jfa’ffte aa ai jta ®faata e® eta *t1aa^wa 
afa'$ ^faSiB^taa §*ia atat’F «itc<ETcaa ^ifea fa^Sle fat® 
aaifat ftra aa, atat® f'i?ital fare aa ( eftsitcatre f®e 
®itt6tiaa nfea fat® «it«nlai fate aa) i atat® Pte.t^ata ®tan 
(ii^ca at a 'ita 5taia Jiaaflattaa 
ra® tsi^Sttal stia afejnj ai*!t® 
a»!ttre a^ta caq eatf 
*i§ (ataatai) ®f.at'aa 

»!tai aat? ata i ’^ean 

atat® 'S®*t* ^tfi “^tPre ®^re 
5^tacaaiw awi^ai^a*; ®tawa 
ucai I, <««, 
ca®*f r^?i la^ antjatal cast 
etata fa<tlfe h fl’f.'a®,’T«trae 
aa «£ia^ caca? catka at®ita® 
eaafsi^ i2frei® «ttc^tfta eiM ftat—«%® 

< 6 ^ fare I, •aa, <4®, aetPre eta ca t, «iia, «£i®, (ait®) 
ta'j atata etreVa atatcaa fa*t?tef«® aftata cell ere i irpite 



C5, arar? ^t»i »ff 

f^5 gi^f *1^^ I *11* «•« fenj 

ITCfl—’^l^l ’1*6tr'?tT—aT*ICT IJ51I? 1 

^>11^ (*!^ ?t*rsw Cl, ^5i^:nc»rTr5 wtctEtcss miic^ 

’liiifra Pf? c*ii^ca ^TcSBic^n 'j'fc^a fa*!^'3 fe'f aint^ 
»a i ^aRc^ ^<^Tf3i_(reversible) c^^taa gt>i 
»i3t?i3 ^tai an ^\, ^atai <fl^»(«fi:a ’ifSn ca ^tfiiiff^ir aa m i 
C*it^C^ ^=15 

uPs at:?! aa,(i)'snrt5tta9 aatat^a 

;iiaa,(*)at^i^nwaaaiaw %s^ttal atsfigawaca?^^ 
atca I afff ■siTi'^Biiaa «aia « al^ig^c^a ca»^ $55Pft <ii^- 
ncw Ssititai cs'sai an ate®? a*ii aia*Ti ca ^sjtttca 



fS 3 I—OltS 






ii', Titaaa Pifca' ^faca i ’ana© ft® am af^a fa^ nfaa'Swa 
catena *r-:at^a *ifaa^a «at^ aw ^ai at*i i f53«r*ira 
^R’SEttaa ataj 5tft 'S)a aial 'arca'fetcaa atar <aratwa « 
«ttrt5T«a aif<caa atal ^5n ^ifan states i 

oas fstn cvwfaai a^:3 c*ffac9i a%a falSl^ 

frc^ ^Hraan la^jS p5ri«( caltcaa a^maia apf? atatcf i 
tttr® atancaw s ate® «ttPianai«'^'Btea a atra i aica 
saata afarsea I tanilfsa#a afare atc*i o) 







ft® ’"iTiJllSlU t^Tl^a ra»l?t^ aifsc^ 

*?ta '5(5» ai*iaca w ^IB 'ita hatci I Sa’dis ami- 
»ca*i 5 ft® a «t^af5 faSt-f-cuR ) ®i5icira iitcat«:( S^^rfai ftc® 
i ai*it¥ al5()^t«t»n -a *irf® « ? af>jc^ 

ftfi'f cxc^ia »if5® ®r?t® 5fta 1 f 5tc® alsi s, 

C^^5TJI1® ^tC^I 6tC3 4faT5i ift® ?aT£»t ^sjiitftftai af|f|, 
rtiBtaa ^if® ra'ifll® 5fca ’ll 'ir^pa ftfF iftca i 
>!i4«t fsc® ^Ti'S^fraa f5a< aiftmi c^a»iJrtai 
«^Tf 4^8ifai ftfll ’if®? ft*? *ini?'#»i ?R3 I 

ffit® aTaj^nw? « Stf’i'fli^i iifi'rc?? ■>if»® a s Sit^'-in ^ 
aK»!? ^?n ?f?ICf I ffit® £»ITlfC«? ’if® 

ffBI f^BItS ?f®a ^1^1? fsi?? *f?tt51 

f*»i ffir (i)?gi»t 3ii-gj^f5^ »iit?i®j| ’ifaa1^« ^fam 

s 

JJ1® ai'fcas ct:! ?i »iif«? *iit?i«si ^SrtBi 
C>f€?! 51?, 551. O’*’ f5® «1^5li*H*CT^W 

attna *iff® ^ - ai fiiM c’Pit’f iiS'ica? Jiff® 

^?i la, 'sifi itc*i '»iT(.’<[6ia a ai^iataq ft® - 
««ta?f aaif ani ^f^ai 5f® 8«iBl? *11 i a?®5it '415 

>,«5i»3 I *n> ftta ?r®a "fiei? ’ffnunq 4»(S 




ft® —«!*► ft®—S-bS fta-'O’* 

Jift Ji*t5f®s ffaits I ffit® ®U'f5ica » fft® i 



I 

atE*i « « 5 tf’}'«tcq ^fe’SE^ i fstar 

awijdiaKtT 15^ airqii CTaqjita 

^«^^<^ i ^ aitq «qi5 c^T^tii? Tf^ f^fii'® 

qtEiiT«ii qif® i|K« I *1 «qTfW 

ISt ?if'(ii waq’it® it«ia^i«q ffW * ??ra 

B fi|f*i« 

qu^tw *tfa«i'^«t q«f^ (jM!® ^tans? i 

;—»ni>iT«f5i nraa^a^tcq q^i*l q^j ai^ti 
liflh -aqsr fqqt? -q4 awi^Bncq if 

c®i*tcSBt «l5flcq Btqi^^its qii?, »aqq 

f? qifimi nttq's,CTJ« ^«fti *ttt?,«i9qj 

qinfa qm i 'i<ii (>) «*» ftiBTij*itat ^ttHiBiRia qtwwq 



f6l|—a (bi— rein -'■a\« 

aiwiquwa "B ^if^'^iqs^ qt 

(jqapt*! rstia^ > arftq® *i*5«‘ ^r«i csiflfaw eiqpi 
ta, wi ttcq B 6irqqiq fic^l ftt fMi4c>R « « 

^ifii'artqi ^tq f^i ettaa *i«(i ftal— c^ra qft^ qt^j? qftfl 
swi^fciq c«Flt^q "StTa rtif'titq *11® c^l^ 

fstsf Bfqqi® qt®i CTiq^T qiff t, 

<a*i, *«.qi q® qi qrqqt ®1 bij «t® rt,'^®taitii tessfirs 

ti, CTt&® Bfqra ^i®« qc® curta sfqrs 


■«llP»Cn t, >lil, '8 SUTT t, 

•«OT, '«lTC5I%ttW *IWI ^ > ate*!? IS. 

St^SITOiC®! « S^PS 8 ^ffs SJttSRt 4f3[» 

CBt*\c&nf9 fs^tsV® sftsi, ^iw'bics c»i*ic6c«s 
’Tfssri Sts Sts « St®(TP8Sf ^ftsl STS <«St It&'TSW S§' 

■^rsts StSfl^tStS aits CTtSSil t, ‘flS, '«i¥, STt»» St, ^astt 

SS cslfes 'SSfS SllS, SI ss rvSa fssfs'5 sfts I 

^SSl (S) SI«J’?tSCTS fetfs^sts IWSt ^TSCSBlCSS afsscss 
■sfsr®. csss ou f5ca « &isfssts t> atess « s Sfsfssts 
■s atess sfta li&rcss s^ sif^fe vfssts 4‘fejl% f»Kss 
sTcsts ^st« I Ttas <stsis sustics ittrtss 
cstKslfe sist slsfi«stss sfta fsfsw St?? sfssi stai stress 

’J< CSl*ttSS ^ St, ’T'SSS StSIC'SS ^ SS—^Stc^ Sts?? 

si sk®i 8ifii? atstess stsicsi ctrtsa^fts 'stts'sts Tfsra 
•*ltts SC%, Sfs?? stes fe.sl *!1cs si 1 t5ts srs 
csttsc? usFSTs csFts s?Es ?si sts, «isi stt»r ^Sl 

CS*I sftra SIpFtS ~ SFtSS tSSS Ssts SCSI sn? t 4?, 
'S'd*. «t1SCS5tCSS SCSI 1 ^S ffe'5 < alcss fscs» t, <ss, 

< 11 ?, stc? stc? <«st slsiSFcscs«?? c«t»\;:%cafs 
Tsc? ’s<fK 8 s^c? « fttalssicss %? ais:? 8^ staicaat? 
aiss?s?fsps STc^ «j!is? 'sscncs ^fsc? st ’ffscs 

atsfisics'i sl^css ^ csp^ciJs aim ?s i 

^?<SS CSSI St^c?cts CS <fl$ Citsi? '|S SteStSfS cs^ cst1»s 

<«C?STtst BfsiCS si, 'SCS sfs ^Slc? <«?StS BMT^Sl CS«St 

•sis «tsl S^S isl cs»l 5%? «tlf?cs I f?? atSCSl? s 



fl^sfeii ttH'a?*i i-ic^Hiii'S ^n i iaS ?jtsw c*ii^?^j 
^if® fiisftf^ra fsiMlSa 

f»c» »:1T| ai«(l I 

•<!lT»fB C'lt’I ’<Riat56l9 « aTaO’FtlC*!? >11^^ 

feTaf*i*tii5i? *iri^ CT 11 5^151 la^t ft'lta c?« (,*iiei sif?'® 

W 

c*iT*i <tAx Siftica iflS'i Sica caii f?®’® w 

Bi»il?ai3 c’lisia caii aiaj-scu^i siitR? csi?ti:$5 *it?, 
'8(15 aiaifS «ll?Ci5TC55 if^lS «tTC^ I *1C5 

Bsisistw lif^s Biii'S'iC’? 'jaitsi ^^•‘.i n? cssip.fBi aiaic^ 
siS' »tTf^ «;'^t^ «n5CJ!5H afif casai i* 

«iti,^ ^i 8 | facial; a^wa* faf'.i caiSca csa^.Jiiu 31>I* 
'A’ffS c’;a'5 Taff^a Jiaisi 'ai*i*iii:ii ^51 '«itrt''&ti5 
«51«5 fitas §*^1^51 ’ifs ra*:a>^ t 

o ® 


© 

fsa —«*8 ftli—Al* fB3[—an® 

f%i'®'tf> S. '£i**ltc^i»t*^ ( Reversing n-ppariitua ) 
ai ^*vBilaTa ca:—"ics!, wsi iasifss S* 1 Lift) 
c»H, 3iJj tstiftacs Indian 'Cafstta' saara 





^1 fySTTfi'i »HHia 

' la^fS ’5^»i (;*iT9i c*J 1 ^1 C5S-'S®Iil ( Double Pole thj’ow 
or change over switch ) *18 fs^jS *lH’5 5??tt¥ I ^*1? 
fstra 5? ^*it? Sitfii 

■f^E^l I ^5T*l -sufKa 

■Slisj ^ttc’l I 'fl? fBt3i B5Tt«t:»'9 *115^ A S B 

Ol'S US ^1 *1*1^11 '»ilil’S *?, >11^' 

«iTi'Si:^^ JifB"® ^',3, f»i b^cs '^I’lfa- 

5W» ^91 caif*!'® I BircG^ifS 'n%»i a »(r?^ E s 
B^sa *iff^ F JTs^? ifiai Cia F s D ■iia 
5iD« 1, Aa Da P.<iia C 1 BT(t«»i/5 

^»ite Ca 5*f5T A « D iflfl E *a 1 fBt;? 
CVkaa nfsis >?tt5|S^ »Mt ^tSTEB t teic^ ^1 

Btca ca D + C5I5R « C - C*it5?a Jiff® *1^5^^, ^T9Tt Bltl'S^fS 
{aia *iir=?c5i, atsfBcatei « s ^nftntc^ aai? a« 

« ?5Tt4f|f5 %«ta Ktf'?:?! af9ija!wcn e Btt® * 

*1915 atf, ^tait aiwiataw? aats. tq? ^ 1 ’^•fe 

VatuBitaa «at» IS* *rrt*, c*ii§:aa i|f® fa»iai® « 1 

aT«ei! c^ 4 ? v?5 aTaj *catsn Jifif® awBTa jti *faai 
«tc^^6Tiaa Jiff® aiaiTa *f4t*i c*aeiitT>s ’STTw'Bra arar? 

artta 9 caiStaa iir^*a fa* ftnaf® f?ca t r*i 
45*1 atai f&i cat^wa ft* ft»r?t'® *fat® attw 

jniatf®* fv’t alSta 1 vran cai^iaa b’ts ^a*ta if&'rtaa afin 

caiSa ??t® fafaia ate*, ^?5 afai ft* ’ifaa'fi*) 




^Pn?! '®(i [3i8vfl?i ?f?c? I 

41 f ^r??T? ^ 

4^ ^|5 Jl6lc9? ^fi[? 4?in 
^TC? 9(TC^P m ^t5 ^iR 

3(14 'B(TC*fi5l? 

I 4f?in 

?C»1 I 4? ^^6 fetlK. 

?¥fltc¥, iftfl ?fT<? 

fm ^ ?i^c? I 

1 tfll TCffB! R 'S'^ fccai 
?Pf« *t« «t^ ^ 1, ^ « 

;5f3| 1 

V fef^ if^fii iin iiS f5 I ^1 

t? fiw-fi^ «tCf « ^tTfilft b 

bi aM^Ti ?Tii 'Bt^iftircv w ^9 atnii «Tfif® t 

ftin-fti ^ '* '6 # 5fft^T(tpnr 

>|R^ + 'fl^ -vitlR? i 

^ ^ifT firnfit « » It"! 1 

J!ft« i srfwft HRtltRj 1U^ 9!tf| 

Iftl 4tTO C¥ti?i« Gift's fimSrtftll SR'JP ?1t¥ 

▼nri (fli fs;«f^ '«(^Pr ^lt»f ^rt i ^ fit® 

Pf^® ficv TB, ®141 llw E&Tti 
b fwfi* 9 * +c?pRr >Tft® jr^s* i Twt? m^\w 

^WM fiw flu 4C^^1 %t*TOiC*TI '* • Srft^CT 

^ « «i*nr9ff » lifift R fi*! > 

'ntfirK ®^il fIc® ^rrfetc?!! »lit® ^ Tpr 

finfiR ntc* bi sBtcJTf JitfTPii A firnftu? ^*»T fifi ^fi® ’TRU fi® 

twfi^ *(? Jr54 I Tsitt c^fi^r- 
fpK® ®fic^ ni ♦i^ti fit¥ ific^ 1^ 




• li»ti:4 <rtr»w 8t1S; fl»f R "utiplT 
•tR ?tw. > "(tjiw •tftw f^il ^111 fl 

fl’R ^irtst«|5 *it|Ri cwft^w aw Iff a cmfei spies fffi* i 

ift sRRIft tlStff fit* ^pR «15l 

f^tn+PtPtff nfts JiPiTt «Rtf b, 3T01 sioitu 3$il 

fiiafft* flisii i?cs ffrPT*«wff mi ^ sics • 5Tfi*ilta 
»tff 4*^ f*t* iftR. aiitiff an* W'lfS b 3ti (Its A fir*tffft.ii 
a «ffi ^tpfisitffff fftffj«lies i sitfft fie* ififfi mfic* > fft^ta 
fiij R JifSt fftfffff 511 ffifft sRpesa » <f][«ai sfis b atwff 
>itfrtffi - cm ffPicff a Jiifftcff ifftifs* a* i?tff a cUSff 
sftca *!«« affftff 1 9«fft: ciffi fftiesw « RitliEttffff 5tffj aitr fi* 
SHSitffI fflilSM R<Pe »3R fits >155 i 3lW »|WW ( TJ^ > 315 fits 
I 3tt5 liittf). fVs fftfffiacfftfl affti Ttli* St« lit*i *T« I fffsffit 

catScffff ar® ftasfs iIm i .si: Wta^iSc* 4i fit* atfVta iiffi: 
fft*l :*55{ attSsaRff ffffsM lies ffifatff a sRffcai» ir^ffta Sft 
5tf*? iiffi ffi^. sffff Rtrtisfi 5t|t5ff ’I'f tsit*?ca ’if ifsts sfats 
atfacff I fftiits ?tea5 i nu ilil nfw ^'iai 51 m **>» A fsfrs 
TRffCff RlSaiifftff sra sifS Ric? i 

§tiat^r 'S C?I®C«5^C^ wfit 

:—Snea CT 511 ^ StS"!? s cautaiSia a^fs af4s it*! 

istiwa iTfll OT^ai^F fS* «rc5 staw al ‘iiS'* afaci® ntai 

aia aco,« 5Rilaia 55 a 5T‘& ’taw ^a 5^ra5 *ca^, 

li^'ia a^f^tis '^■i^n aifa’^faif a:? 1 

‘At *fiJ5fn'.w a? afaaia Sit^tsia 

JiCffj jusn 51511 5T*i a:flTS5 
*cacei ita ii^fawa ^ai ®fi 

*iT ?5 all’s rafesfl alata' 55 a 5 i*l 

■55 a|ai 5"^ 51t* r In 

lillfca ca Sica 5"^a aa, sisi an, ftat alts ^fscs *tiai at|t!i 1 

«nf fitu ijfS; fflfflff C5Wt5 Jit'S fft*t Rtewff fitafraff Jtfrs 

jR5a Jiart .aai! Iiln « *lTta tstSatfis afas atiawa aWi alaita 1 In 



iBil—*ab' 



CT slutS^H nvTi itaT»twi ij< cwifjifew xtn « 

•tlrtefit Iii 6 ; ^<itJ >Tf?3 <ltt» i ft® sw 

ftT.T It®; ^^irowte t fsfy® hm <iiIc ®'8 iit^c*»i 

^t<t fl ^c^KJ? mj frflt tnijjf *)tw i«5« *111^61* swb 

^itE, S*u Jiw. tsv.» 3t>t 5tca iri5( Pul ■wnwi 

» 1^(3 "S Iftft^itCT (3|iK!TcK«i CT fitp* ^ftraftw j 

■SWT? I 93*t!. t^t?5 ^tltlvt)lt»u f$II in_ 

atn ?l ^9 I ^®il9 HfiT^’inr 5?C9 *11 I 

a«i» ftca «f9rli9s .iS^tS i'¥ia « 

WfH 9p(? I 5 S w 

fMOit ?!9!H9 59 311 i 
3»t9t5H C5 Slpwm# ^9 31^55 

5??, S'®5 cwwa sifta ftia 

fRl •1t5' JR13f I i'5lw 5^C9 « 

9t51t5 JiB >ilf^ 3pft5m ftfqg It®! S’t'S^t^ 
5!ftt»l «91?CT St®; ^ttra TI9I PfJI WlftC® 5S, 

i«*t; 9Wi?;iia vit|w9 ^ wiC'^si »tt5 311, ^ Si®; 5wtfl *ii^'5 

99 I ft«. C9t5? ?315t5 9l5i^nlCfl9 ^191 SiSiCa* 9191 9It3!91 »lf9T. 

St?i;* *ila® cwirttsa *ifii>it*i 19 i 9i®i1* alm^awa at't? 

«*; vftta (9«r.—Sl^ltaa ftai sil 9tf;fi 5> « «t"*1 5?5S, *151 5^t»i 

lifta 5H Prill atSala 9#9 5*« 9 '* *il^ ??t9 ) t lUuta# .atsM 
5 tJi aftst catSitfi 4^15*5 eftw i 5*^1 stas Raw ?»l 6 » "ifl Sl®ini9 
sit. V545 5911 515*11 {5 ’laa ^155 a’R'Stt^lW 59 51 | 

3S;t ‘.—it Si®i95C9 4riiT>ft» 95 •♦fii;® 5^*1 i'fS; 9yt«*it» 15 

55 *i5l|t| 59, 515il« *11^5 5^C« faCW 'VtW {*lfljil® 4119 

6*15 '«15?i 5' 51W ; 4^*1 A 5It«iJt5 •tra 5tC5 55ltta 

5iftc*i wtScaa 5rf« 5t5 5tT Trsrti 5t9, ?5at; 
atlfl*!® St®t 515115 5lf$91 5t?5fa 559 C?l?Rr5 
«t9 tTiaan 5ii» t, 45, ait^F 5(, 

W1S J5 5®9l 51569 t 

41519 tTH C4t5 Tt5 *It® ati}3*««C4 

S5I1 ftcf a 55T Prstl 14*165 awi u, 

*15tc* ^t9 5*15659 4515 d|t *15 1*91? 565 I 
551—*19516519 C5519 5l® 69 *65519* «*• fSC® 
5r45*t65 5t^,'ff 591 ?516* ^S f|65 C9*65®1699 C5 51^569 5116*5 







m 511, ^rSis 

r^ml i ^ 

5r5TC^ !IL M'llC’F C*r5 ( W<K 6^ ) f^f 

l[lf*rt:s ^Tfstrs ir:3: c^tHSat tfsicii. ^r^ntl ^1 b j 

ftca 

fscj «fR3^t:^?i 

^ ^if ^iji I $«ic« 

fl ?5c^ lE’^inCf? i3»f5 

6S^i irfti k 31®; w\ 

«tC5 ^iSoiHT r?r^r«' 

^;»i] cn Pfr?^c^ 

Sfi^r Tj3f 

?ir:'35\^ il^S 3T^ Iff31 
Ji:?5 *jft» ls^; «fTcu tT3'e if®; 

w fwni sfK^ I 

555 MJT5tC31 5B 

in^ IPS 6tcit|ii 

?;??! ^feit =fj ^11 ^W Wit® ^t!f* 

^ff^^ 5i nm =f| 5?3331 ^\t^w 

TJilfl nf!l !?l, ^ftl’fI 

=§(^*rt^ CVT®^ S - 

(511—&►> C^l5iHT?l SITSIIB^T? 

«fl, ^^twi § (liftj 5i»!(ii, c5f»i^ ^1 irurfr EMJf, ’iT’ii BT^ia, 

Of^ M^IR, JT^I, «5l»;ir - ^1 WSS^tf? *l^r^ Et^nsi Sc5l<( C^l^U : 

c« C516« n\ ^»11 •ITF'IJ^H C’ll^:il3 

» 

»fl5*l'®ic»t ■«?■* ^91 iJ9 (?l ®5UI *IW1 511*^ 91 ^*11 41M"t 
^f9C'® *Ilt9 fll—<69i»( CTifeaW EI9>1 91 5 6r^*1' 

( Lnolosed type ) 9^1 I 








«»r* few Jl^ffi >lt»»i!T *IW Btm^^TS CSfl^^I ffft'S •IWf ) 



tlt^l *t6t56? ftw? f^ftl I Jisr 

^1 c^'i’iTftpi CT'iti «ift?li"i ^*r 
®»t^wa ^ca ft?) 

'SI? ( + ffsi) 'itiv, « 'aatf 
rvft?ta ftiftrt <3=1 »iltCTa cac»i? 

itw '«?•' Wfoftl 
c«?i *»■<*»)? ^fa?i *n|i) 

Ian'S M aftai, *ra *(? (a’:»ia 

^t?! »i!c<iT»CTa 

faft'» ®*t?1 ’ia"'iHa Juft'S (stSl 
'Slant? at?) ni'iac't »i!io5' «nc^ i 
^atfl «irc?^5)ta? •atIS at*i 'bh 


ntai iitf?a 5t*T? nft-s an® ?fca 'sia ‘ntr^a 

ntc?a *nw c»i*i a^tB ?i ats? <fwts (?a{^^a *)n ifwa) ??i 

■- 

ft?r ftist ftia*) ?i 'area* bw? (trolly } atarnt vata aara 

^ I CM5fl«t> *1&Tfl55 ^ CW r^ril 

»a « ^aaftt'Pl itw at?tca 'itfn «ia*« ffca ?i 

fti5i?tn ®(K? I feta fr.at ® aRa sl?tw i 

Jt? C’TtSc?? it?t?C?< ( ootitroller ) ?C*1 1 ^StS 

’lia tiSnufti sita ftf«a i ??ta 4i^ awa 

»IT^M3 J)?**! ( contact pieecH ) «e^® <ft^ CBtCsf? ^tTt? niPr® 
'S»l& wi? nvi nJra aT>i *t*»ic^ 

■'R VC? I C5tw© <livfl} ?ITC'!K»I? ^elCTT 'i?la »? 9 a^wte? 

Ii5tc?? attt ac?T«a?a ntcataa >itfii'5«? i catfeaw ®^lfti^ ■ 












»lft'3 <<l5n91t5« »rt^% *ftCT W (Tlt^W *11 «l? ^^6 

Vfll al I ca|iW« WRI ^W I 



fnj—«►« 

2*JP|lfeap ca^ I—^51 « Cfl»l‘*lT% 'fc'fr^aET 
?St*- '*tf?Tt^ 519 C*i9rr*l9ft»l ca? ^E*JTl «¥ '»Tt9 

9»i4Hf I aia9i« c^iNfia <tTatlf <a| cacva *nf<r5 aa i 
CTiUac? »ifi:i alE® 9faai ^tEst bte?? 
twfE atina ’I'o f^'1 at9i9EaE»ra *ift9 iin*r«TE^ *itiv 9f?E9 
a« ta*t 6»ii CTiSrsfl ajT9 ?, (ija, nf, c*'5 amiVTO*!? 









’:>(! 511! 5tii1 3TTOV ^Clfscs 

«:f»! -s if ■«(T<ita smi fifsi 5n t < 4^(11 <nt Sc^fei^ 

3TC’SI Sf|13 'sjtft'oH ’lfl‘1^ Jf 

?<ij fs?; at^Tfo r-fi co;?^ <1 ^ 1 ^- 



fen—«!»•* 


"'fs' «ciT«s, OTT&fl:^ itifsi ?tc^ »ra*JTfl *fj, ^irf^fBa 
fi?:a9 »if® c»? c^i -a? isj^T? 

la’ll »iif^)5 '?ts ^if*t?i *m I 't wlfTcaa <ir^ ^•s ¥5 

lit 4;^t¥6 'SIS 'ifs^Itt’l ^5, ^S3tl <ITf^3 

lit? cac^j ^rti »i"»tB ¥< 1 fta 











« 




’if'5?|!f C^’F ^1^1^ 

CT^fa^)t®I C3?« «nW5» 51 1 

JIT’S OTStm Clifll, 5 'TIjI 5?C'$ ».JItSE« '5ITCT «T5 

awwic^ Jl^fB 5t»ll?l JUI f511, -otr* ft's ^TC'I 

^f?11 taw? ^T^ 5tE5 I '!'*i»f5ta 5Tr»'<S CSlSci^ J1!MT»3 

^I’fs 5tltte I 

r>ir«15 CTlSc?a C5*ltl eifsT® C5TB«£^ ( iVAt fba ) 

H 

«iT?5? 5*t« ^f?11 ^5H 5151 « 

*(5> fSat? ('ti'-i 6a) jitiihi ^fsw ^i, 

^lai ^151 iSc®! 1 fia 5lra 5?c5 *115 ^i’^fiFii 

111, '^’sm ^55"? Jlt"t 5515 •« ‘*1J*15 5St5 JI1' 



""Vvw 



fb^—otj’ij 6a—'*'^5 lea— 

5?'jn^ ?Taj ^wc*i5 5tt5i^*ie alia f*t’« 

5?, 5I5Ka nail^tic*! W1 Tua «5T5 5CF i 


cac^n fn6a 4!E?iii*?li *iU5i^Jiif5 »^'Si»itci5 aiaiS 51 ' 
»i65i53 c5 ^rc’a*f6 

cac’fi 51 ■« <T*i 61 ^ siifaw *5 I 

51*1 5mS5t5 ^15 I 

1—’11^? 'fl'fflC’f' «1^15'5 SlS 


§511 ’ifa 61155 551 51 ca? ^51 «^ra 

JlllJl afica 51 16.11 §511 ’It’ll ^’’■ 5 ) 61 ^ *15 







« ^Sc® »jttv I <nv. x^tf? i»t 

^^3 ^'-"l 3t ^3 «t<l ?5, 

m^lPTI |3tr»f»IW f!I3lt3l W«t1 ffl 
3J3^1C» *S|l11lCTi5» CHl 
(Magnetic blow out) 3P11 I'iJ^ 
ai«^ 3T^3 31 ^14W3 3T"t 
3J'8l'® win Jiif ( lrt'5^ ^ 
^E33 3f^3 531tflf»l3 *I3f fiffi ««3tf 
3f«3ta 333 *3f3l ^133 3*3l ‘cSi’ (Glow) 'Tt31 ?t'83tt "flltij 
C®3t3 i35lf^^ g3»? <nr«*I 'fli «31331?( 31*^ <3513^, 
CTV 3ltsn 3TTI €3^5, 3f33l 3TtE3, '3^<i:3 33 

3tf^ 3t3, ^■®3n §31 3t^'5 31^^® tT3 1 



«►» (603 ftfta «f»ioni C3t®tf|i Piwar ci3l wHs atatn i 

'3t«*TtC‘srt«-asepcjg 

^t33lC3lC^ 33*3i:33 ftjaaf 31 *tlt3l»Tr*l «t!:3 3t3:^» ^ 

3ttC^ ’1tC3 I C333 (33153 ftf3C«f 3?|V 3Ff3(3! 1*1313 3^3^'! 

33 31, *lf33f|3 33, (315-3 ^#6l 'Bfa3K3tt» f3f3E3f 

CTtfe («t»pft3 §3tl33 C3HcSc«f3 33§ 33 I 
3f3 *1313 3fl3f3P5 »f3t'8 33, '»l3l 3^(3 '6(331(31 *tmil- 

»!T3 'SK3 3t^ 3if3E'6 *^3 I *Utn»1t*1 «1t3 '51331(31(3 

6131^^ 3l1C3 *1131 3131 «tt3l3f3, (33 §3K33 <*traiC?3 

(®1»(:t»»t 3313 33 t 3(53 3f3 »a5ffi»3 C#1»(t§^ '333813 CS1»p8s| 
a3(333 33, 'SW 3^(31 «lft^ (5l*(t8w ftPlI 3J 

3tc'5 nn c«i5(t8sf r3fti atas 331 ^31 «3t3 5if»i^ 3^13 
-{ 3S 3(33 OBl*p8ci3 (3 *tt4§T C3l 5M T^fll 
















TOB •(« C81®vAflf ?j5( 

C«ltfecfl *lft*t^ ifl^t ) %*.nti|il ill 

5Snf<l ^ (Consame) «rTfTO—«tf^ 

f%fnS ?^'5 I CTtftcS *1^15 ilSlfSfl 

liB ill, ^T3t ?1t =11, £V^*|JJt^ 

»tlCT'5t3 'Bt^iJtCTl 

CTtm, cjjifets *trfl*P» c*t^ 

«i1t«» I irsSt <5tsiiim 'lU^ efSic'scf, ot^a 'sict 

5fiis^t5, 'am Btc'5 <151 P flaSi orifefl wtw 

*i5?a '®^t^I Bt®iv « 'S'fit’ia 

^api^f «T9 PEI ^fS)«cT ’Rf«(v«3 <if^rs BWt^rs *tT!:v i 

*PPt*P WW -^fOltsR, iPCB^ 4^(6 OUttepI *tfir*I'® m I 

■0®t?IC&t<W »UIli»¥1 PEfiira (ll’iJttiP 'BtWltlrt? ilCPIJ 

TO, felEtfl feSCT CTPItCT (it^II 
* 

Busbar) *t;?V la 'SHtf C^ «tC^J^ i|B|1 Wls^ftP* 

jptfil I files SstSSI Pffe^ 4 fro WfillitW S^W I 

'StWtCSTS «ltt«K;^^ Wtl'^BttSS stsi •» «JI, «ii»pf8s 
tas, Ji¥, •• • C9t*t^ ^*lal65 *> • 05l»^f, ^sTPr*iw ctT& 
^••» «ir»i fst^ wtssft IV *tfaw 4fst? fsts ? 

pfsl *•• csta;^ siSl 0 «it"»t <*Tsi 

s^c*i • 08l*i® saBt *• -C «tsts fsis i 

«•• C'SI*!^ TOSS «llrt5tni *• X C CBt^lfe CWT»p&it 
’I'w 'iwt cBt»|)f TOR ,<rfrteTcs ■€( ^»**—C) 
c« 1*T!:N stes I 



t Mlt <lUfi *•. C>1^S * XC C?15lt 

Ml *fl?* *■>* ?Ti IRI *>•-•! { ^...-C) 

C®T«1 ? Bin fiCI I 

C'lW^ ?1*i^K4 t'SIt ^at 'i? atlliT^E M9' 

CSmS^ *'*IR >ST $f5'^, 'Si^-S^ 
s«» —'aC* *'.• —‘<l{»*** — C) 

^1 1« — i"*» + C»o 
C = sa* 

<»•• C«T^S SJ)! Sa* «lf« M* CST 

’^aft am 'iit**t eaTc ftw i 


< 1) Jii^’stwn’11 ? ♦"t'la* i-? ^s:? ar^ Tt * 

a ‘*tf'*'«i fa > 

( ^) 4»is aii:^ 6*5 fxfsire 1 ... *lia iFtfSW Jt^- H «- fi 

catii aiiw aKiti r4?f3 s*l5 cam* wa i vi'a*! 

Jit aittfe a^Jl atca ? ’ ••■ia; 

( «) 5» (5 a;) aw atf’f'5. a‘w r% i.aq:aa'» awiti 

arsari s**.-•*, ?rji fa wk sb ^arft's !!i' »eef^ 

(B) pt 5aict ««aiw ?fta ( j ) aal Fjw aa afam »at; (»> 
a‘E t<$i aiH^ {>») ft'15 wivswaVa aftar<i aiw5 («) 
car.irm la C5ia aftan ain-P. ntflii an > 

(•) swattaita 6i5ii?ata 5 aw la fa ftai »9 wa| at<i' 
V* stiaiCTiti <05^1; wt5^ tai«^5iiaaii57 ira a®’5 ♦Tfca ■ 
315! aai*i ’li'wH atsi ftf^s n ? 

(') stiattatra "^5 ’ ateta aw f fa f * sia-^ 5^^, 

t(«ta '■ftafS* aftri fa i. Ji 55 tan 5 » a aiw fa aafa, ft ‘55 ^I'an* <r 
■siai* 5?c»«,4tRa Ti^'.v »i'5at*f aftaii a« sa ^ ’ 

(r) Tffta w ^a'a '? «'H aa {bi il.en; ift-** a a ■>[a ’ 



'»rfaR I 


c^c=?i'et c^c^'«st€t c®^ ^ «nt^Tgr«»i- 

( Storage or Secondary oe\] or Accumulator )' — 

1 r Tli f 

K I iflftS fflfrrttl W^(Plug) 
^ E*ll5t*T» I 

* 1 (4^) [ 

> 1 

t r (Top 

oofiDoctDr ) \ 

I 

1 I CsiTCT I 

fc-1 

A I I 

i- I (—) ctf5 1 

i > I ITlH Iftl I 

\ ftar(Ridg0)( 

ftfiii II, O, lUttfl 'itCT I <1 ^ Pm»t»i cfirm 

*ni mw « ^fsn a^twts^ W. Wn WJt »Rtm 

CTc»ni yt atWt i^tcg— j> gtf a »i»(i ft wl 

w I c»t"Bf3i^tfl lUl ^ c«»l*w -im Tf^tJT 

4> ftT ^ 

9sjttTittiis Jims* 

ftnJti ^' <1 wtw 

?c*tc^ T»ft^'«t«^ ^ 

n-nf w « •Pf#fri» 

^ M, AV. «^*Bt TO. t?*t¥ t^jfilfSlPni ^ 4^, '<*, ’B*l I 

?, AW. tl«%,1*lftl*l 1S*U TO 4Tv E - ^ w 








t(ii4 B - ut* t. 4^, JIT. H - i anr^ 

iif^ Ji'.fiiatcn S't.'H §«w iftTt«i, j-®ttn» OTtPiTitai H 

-a^fT m TW*! '«rwt*l -*• <X1.< . 7.-CG .S.f^SW.TT -aTT 

nftft® at«f ®a*'? •fTaati t , 

5Mt W=l « I ij|f>l-5 F«ifst^ atw { eafw 

>'5tn i9Fl55«>* Spiafst) 5i?f6 tC»H^^raaiC’( 

sm I + nrc^ 

s - ■me* *1f tgicata fa:’?'5 *Tt i ottt^ + nT£^?l uil^ 
«!T5 C«15 *(1iI*!W#5 (PbOjjiJl 5? S — 

«tTC? I ^r<HI '5'ni 

^TTI *1*^5= ♦faw 'stWfl ’^'n + ’ll* *#£'5 “ *tTr® ■*isfta. 

•anei natc^i? ijcail - ’1T« *tt'® + *ll£^ ?« 

*J1^ C'Sls^iJrit^ttfla Jia) ftn t?TC« 4ini < C?T^? 

«(f<i'3 TtCfl ( Ji^ eSiil 

5«l*l ?£»! I taafij srt'STTit? 

^fsc»l c»l® 

erbSO J « »ilat» nfti»rti T*i«ii^' ^n c^'s 

(PbO) 4>51ES I tP1t|,1Plt|cfe3 *i^I Th?! «<ltt c«f«5l « ^lllOT 

flJititstTi fapfl ftw cbil Tc? iii^, 'iTfl 

ffil 'ItTl? + *lt£®« 

*^9 «tn»( 99 I + w^fii s 

»lftlC«Jl — 9f»l9l ^ 9t*(t9fa^ f»91''* >1*19 

'flif’itfll cnc*)9 ira «i 9T9 •it'OTl 9t9 i + 'irr® 9fln5*c9H 

(PbO,)C? (9(^9 9(^191 'lf99« ^Ot i— 




■?a> 



(>1 Pb0,+H,-Pb0+H,0 
H* SO*iiH jrfntinsT PbO ^?Tfl 

Pb SO^ 5^ ^TS }— 

(*) PbO+H.SO*-PbSO, + HsO 

- in'? (Niiscfinti) PbO *'Sv»t« W i— 

{«) Pb + O-PbO 

(8) 1 *(C?I (1) (35 9ltfl PbO PbSO, « ®»! 'St«'5 55 

fafira PbSOi '« «t!l ’t'5*It*l PbO ffi ?5 I 

ift^a ’l5iaT5 6T^ ’*51 BCq I 7fa5T5 »l*t5 + ntC’5 

-aito^ PbO mat PbSO* C5 PbO,1^5 *lf5*|t5 5t5, 5at1— 

. (t) Pb0 + 0 = Pb0* {. 

(*) PbSOi + O + HjO-PbOj + Hs SO* 

- 5T?tSttW!l PbO m 5 t, PbSO* CT Pb c® 

■5t5, 5011,“ 

(i) PbO + Hj y Pb4-B*0 

^ (ir) PbSO* + Tl5-Pb+H,SO* 

5t£'5 55 51^ 5f55t5 TO ('•) « (k-) fapfll 5151 

?£»i:%^1*ltfc§5 '«1'5 5r^® 55 « Me'rtr 5^5(5 555 

(V) (») « (*) f^5l 5t5l ^51 515 515 l m?®9 ?W£%^T- 

'siC^pFaF 'ey® 5^£® OTC*15 «1551 fNilfa® I»5 I 

55 I 'ey® ea 51 

5rt?Tf5 ‘C®ll5’ 5)5y® W. fBa S'-a i 

C5W'ei?t C55, cltE5e C5n 5i «ni^»tii5a *iiS{jiTrsiy 

5tr® 55 5ee: ^51® 5t5T t55ifey ify 55 51, 



?9, 

P 

*ini mt ?i*rT?rfl^ ifw "t^ra nfii'ra i 

CTCJja «n\5f^ :—+ •nc'53 »itC5 PbO,«Ji? »ifiisil*i 
's)f^ ’^a ^faf^ «t5^ «i^ c»icas aif^a ^a i 
cacaa 'all. faifafSr® sii’i :—61^ 

^fa^Ta »pu -fl^ta aftca isctti®? aiar PbOgviia 

*il^ai at?! ^i?r® iisiwa Pr»i?l'5 

^aal dii«al an ^jttarcE ■€ 

•tfii*!^ a?i ^51 tiiwps Og atatwi Pb0g43 •tT'sai 

% 

«3 ftai aT?'5 33 *33? PbO,* 'at?^ a3 ajtwire H, fa:"?® 
a'fiflti PbO* fiif's^JUs a?5i 3r®3 Pb c^ *irii*r® ai i ?3T3 
'3wa&i ^ca? a"® 3»» ai^iS ^ai 

331 srartta ai3« r3*t3l^ a'f3®i T^ia "na ^ai 
TTfa 0, 3«3t3 ^3t3 "acaa a'5 ^ai3t?:a Pb0*r5 

*if3a^ 35, afaaa a^a oTfaa^ aa PbO,E« 

33 oiat PbO* 'at^^ ai^fB -aa * 11 ?^ 33 1 (utana 
'a3TC33 ftsp iaataca faaB^'s a'fail’faca arc's PbO,133 
tia ^3 «^3 airs *^8 ^ats ata* ^3 ai'S3i 313 \ * 33 ^ 
PbO, <33 afaaca 'aftaata aitfaal 4(3T3 fe's aa3 33 , ^iftraa 
^aa ara© "aa 3?tai 3«5t3 ©3T3 afta 
^itaiafaa atal 5^3 ^tca 1 5 t 3 lra amafa ^a^a 33 a aai- 
3tia aWti’Pta f»3l atfaa 33 , 'safa sw' af33t3 © 3 I- 
faata faj^ Stca 3Tfa3l att©a <«fa® lafti^s 333 aca acia- 
3^ ^3^31 atftc® 331 «fiif3a 8113 at® 4(a® aif® l3Ta 
«3^ ‘ffltl©’ (Planti) 313 a^aiC3 aftft® 1 






’t^si :—^ST^t^T !2t<tTtM W9ltl^1 

♦(t^ 41^1 f? H], '^fl' ( Fftnre ) «l?S;5 

5t«^ *ic^, «®t»i®, ( Pb.Oj) c^f »iT*if¥§fiiv 

*tTC^? ^n9 *IWT5» 5^11 tc*l 

c^^»)irtai+lire's iSf nirr^ •ttnw f?,-*rtt® 5ii*ir*i'Sfii^ 'flfws 
’f<»f^T^TC5 ^«{l T»Ii 1T#' { PbO ) I C^|!S 

cfl? ^ ms 'ss* ffea ( ifl? ^urmfl mesa qtcat 
«[iaai mPfatfl ws ms'®^ TiacsT®ir al 
^t^tcaa ^ I ’fcai' a^ia mesa fees «as 

?|9i I c’j'R emu c»ic*i srnffi+ms 9 cml$-ms ajaass aa t 



ft3|~3ftl f55—s»^ feaj—«sa 

« 

c«ic§® f^*ii 5 —(^). ’5T^ 

^faata ’tt^—PbjO^ ajaata larat? ^at?w PbO, 

^a? 'Pbso* sa, am— 

(» Pb,0, + 2H,SO* = PbO,-t-2PbSO*+2H.O 
7san +8- Ssa mes^ ma*(Tn?5 « me^( 

(m 5T<if ’afaara >raa, ’'r«TlBs mes afrc^cv ma 

*iftas asca, am,— 

ta) PbS0*+0+H,0-Pb0, + H;S07 
-mts fr^c5iiw!i (H,) PbO, « PbSO,c<F farsSa 
-vfaai "!*(• *tfa*ts ma, aai— 



(«; PbO, + 2H,-Pb + 2 H,0 
(8) PbS0« + H,-Pb + HtS 04 
‘fitw*! 51*^ *(c^ •rTa+*iTc'sPbO, 9—»(ic3 *»(*• 

Pb *fT«?t api 'iia« (’) 9 (a» fapaiaial H„SO< a’^'s ^'aata 
Bf# ^Riata 9 TW tcsir.^j'T’ltc^a ■^it’ir^^ ■«#'a sa i 
(*i) f®asi^ afia>t aimarsia' f®?i <it«a 9 ia i -arc^ 
PbO aiaata a>raia er^ I’bSQ* 

aa, aai ~ 

(4) PbO+H,S 0 *-rbS 04 + H,O 
aca ijf^a ?iTa atarafsi’a f^ai ad i cawa c^arfaBi -sasr- 
eaata*^«ata atai nfafira aa—'9'ii^ ca®! alt? apaai 'aTat'-iara 
fiatta *(fafir5 $ai a? a'&i aiif^ai aata 

aw ^’Stal ■fla ^faw c® {^nt’iataxa'&i) aa- 

^'ftai afafa^ aa i C9ia caa ai ai^tfa alt? aifttca'i'i 

ca afaai* «iaTa a eat at?t? tlca ( Maitinjum Diticbarge 
Current) ?Tai cawa att® fiarsataa arai caai att» i 
ca^fst cacria afai -iraTa ffata wa?) aiptnart « ^ara 
C 9 *tTfa§t i 4 * 'at^-'afsata aica, i* 'at-a Taarta 
a'&t ai 4 an"r[ faarca »^ a'%1, II « ait^ faaTta * • a‘&i 
^ «iaia fat? «itta i afai Bar® «ic*nfi «(ra9 «aia 

4 

58 alta, §aTa caunfaBf ftf w, aai---®ai aft? a* 
'^■n faaTca «ata alw ^*1 • "arfft alta ai, 

«IH * a*?! sraia frca, a» ^r*t ftaia cat^ ■» a*?! aat® 
fata \ cac®ia cai^itfaBt ®aia alc?a afa>iT»t at JiTlar 9 ?Taitaa 
«iif? ai 'a'ttatsi' ( Fomafttion) ^a vta 1 





* 


flt® '*lN^ 

’lfil’!l*l xf»1TCa^ f^lf’I'S C5tS LfjS *ir® *l)tll1»lK^ *1'^ "^*^1 



— 8** 


f 53 i s • ^ • C^f«fC«1 

?51 1 ''W ''5 ^115 1 '®*** 

■^’raiCT? *Il*tf 

^111 "sia »Ti, ’amc^ ’iT'S- 
ufq ilfff'S **14 ^ftlTl 

J |5 >ltNi^ al 

(s r &3 ■!>»*) I 

f^pii ^1 c*isi»<t 5 ^ nt«, 

®iwi^ ’inK ^f*'® ^1 

• 9i?^Ta ’Its (Fibre) ^ f Tcea 
5*11 {Glass Wool) «5f® f*l- 
JTS snii c*i^l- 

cai»i5 «afs 51 >ai« fsftwi 


C'ic*ifl •it^ f^5 1? ^911 acflf®*? t 

C's^si «t^c.=T tssii :— 

c^iw? 'ifi'S w, *n^, irai f**af*r^ ia®fi! 

iTtn? fi 1 it®)S iiia»i fJif'fi^s tisT iiir*i® 

S'® ai ei I (flt IT® ^Ti, +l 5 . lira, c*ni»rta 5 ii ui 5 H?B 
fiiftj^ 511 flR5Ta nil wc*n M'S !®Jr*i: wiata itrs 
n!^ 5 ?c^ apii^f cn* nc®i ■'S'lww <iiit ntH"® 






ijwj ill nc$ 'sm^w •>(1^1 fta c^T*fl 

fra «»• I *(t'3«pi 4* f*t«a Sia i(«Tfl*tt^ itET, *it'5 
¥lt® «tf^l1 STtfl?! C’^4 ^ttS? iKtn »ilTC'> I ?51 5lJl« 

<a^fB Ff^m ■« «t^f^ 

fra 'sae-B*. ^ 38^11 



illPfC^ f? I «Tn(^ C»’1lf*l5l f^f^l *?t*1 

(feii 8. i) ^*13 

^ \ 

fsa—8»> 51^551 ^Tt^tf^ra 'afjiiB 

BPfe ’vfilPS S?CB, ^CS*. c®l« S^1 ^lT§tr?l?l 



« '»Jt^ ^3 ?(<rg I -Jir*!® ( 'Oip'SS 1 ‘^ ) 

^^#T3 ^file's W, 'StBl 4- ^fip ^^9 'IK# I 

C 9 ^ 19*11011 ^Il^tRl 6t*r ^ttl CW Pifast ' 51 ?|S 1 K ’?1 
fli 91 : ’J' 1’9 91 »|1'& SIflsnCTi 9 J 9919 ’Pftira 99 , ^«t 9 l 

9tt*I PrffW i!t9!!«E9eitV 919 59 I <Sff^ £*11919 

1 


ftn—■•I 

51* 9‘i»—fl* 5lf9§( C'Bt9|^ «tt5t5fq 5« I 6T'*( 5,?E9l 

'fft951T«1 91 9ITtCR9+16T9 9IT@Tr99+C1tE»ia *1^5 fl-«ia,- 
C’1tt*19 ’ift'® »R9'B' *f9C5 59 I B *915159 5tfS|t *WRs 5^95 5^*11 




atj;? c*l C*ITW?! »!f9t5 5!??^ '®tal + C*!T»r « 

ac<a csrfe«1% aiaia —c*tiq i c*tT»t 

^fai^ 5?tffi c’h*'^? a?t« w *ia«iT«! fjwfl 
«' 5 TC? ^)t»t ) affm '5 ^'8 'st^ — 

c*rfTi I ajtfeifaa «*in ajlfetfiia ’«t«^: f’Pi Et^ 

«iT^i 4 IWT 9 I 5 ! 'sa^ aii8rfa atai c*H 5 i« '« 5 *i *ttsn» 

E1^ ^Itc^ I c^iff f5ia>na ^t?W ( Pole Finding paper) 

^tat« 8?1 5 ?£« rtca t aiiStfa 5 t^ vfaala 

H-^ef 51^ 5^ I 5^e, l?it^fe (;at»ll 

CS|5 *!I1J1 55 « £55^1 5^ ffSai? 5^ 

*5, liiat ^£eit8f,i®iT?c8a »iic»iPf 5 -flap's ^ta *if?af^ atc^ *itcv 

'5)1,-sitt ff I «fTC*iPfa> ■aff'a caPiaia ‘5t8qpffii8f«, 

8 *4 f 55 aiaata ^a, ??ta -xi!) « aiaata faft 'catfea 

Pi'sfw' :?lai I ®t5;n£5i 5?t® Bt^ Brat'S 

"^i^tsi, Bt*^ s?5t ME?i, «rfM anfetricat anil 

* 

tfftai ’ica tsiwtPitcas aa i aitfetfaa 

: (;*[ «ifaa) ‘Stata fa^ifa's ^faal 

c«a, ajata 58c$ ai^c^ silt i 

tiietEtj «ai5 flifira ai^ifit^ ®^T£*i tsicSa 

^ai «cncia ^aata Qi*5:faa ca^ aap-si attfst'a £ai 
afaai are “aat «a*i alaref^^ fipal flats c"ii afiai 
are s *4181 ai«iCT8 aj^^s aa 1 iti? ^laa ait®tfaa 
cireaatT atf#® vfira ait i anSrfaa afare 
fs^—B.a a^Tt»i*i «tfiia[ staTa cnal 511 atfVca, cai^i^fB (+) 
^tirea «iie5s 4tlre la active® ^ ain^i atata aai aitra *itta 1 





ittf j > ?<&tl ?I« •■fi?i*t ail? *!*tt5 <iftf»CT 

^•1C C®IC'^« ^91 K»l ) (flS, 45F, ’« 



«9t5 ^T!jf?t9 ea « «itnrj(5ia ajax's «, s.i—s.^ 

fstai »it*i5 c*fS csi^w?!?, ^t5|f*iti9 9 atfl 

?^9TEiF I anfetfatii bt^b^ ^raarnt at8ic5 n, ats^ ^6<) 
*iT»icT^ ( ^09 «in5Triit» c’FPiai atfVc.# 

Site?' s»| ^^5 5tSf n 1 anStfiia 
5!9| Jlfani 0 ^ c?f^ ?^T9 9TNf5 

99 I !q?5 »nT»I fJIlfCTa fts •ftfi aiNE'5 99 ,5?C5\ <1| 9?91 

c'li^ am ?if6al 

919 1 BT9^TC919 a9II 

^ 1 ^^ ifTCa? (9^® 

ifls.1 cap? 519- 

aiWT9 *fC'f W919 

a jfUtl aat *re9 

ac9, '9tl^91®T9 

9ifC^C9 cap? *lf99I1 

^C9 am 9tt*I 91t®tf9f& 


2J3£jisck>^ri 4^0 












'5!Jt5 ans ^IR <5[^>i 5?i:^ R1 I 
iS^ 

vla« S>1 




^K*!**! «ifii^ r* 

4t^t5 ’iSll 
’Tti:9 ^5151 *t5- 

flTE'j *ts»; of*t. 

£6t Ill?l1fiv 


fun—g-i^ -S^t^” ( Mnxinmra 

discharge current) flt*l ■ ’iftS «I=5T* 

'8 »|i^llT5 §<19 f^'ofl 3Kil t 


«P'sr®1 'S(K"»lflt5'S*ei (ampere-hour) ^t?l1 

’iftfji® 1 c^w »8» «n“i-'q'&i « 

iB^lf 8* ^(«*t ?^cei. *•'SW ■JUT* S*1 

1 

*11111 ^f 5 <i ^i ?9 ;e * '^•§1 «• fifaS ^ 1 ?l ^ 'sm 

(!RTP f«P5 *f!t5 I ^iSI '9»fw (JJ^TF *l$f5 £»«I1 

^ ?lT6tf^9 'F’ilil ?1 I f»| ^r»f I • "^1"*! «^tF elec's 
flrf»1 »lfJ ftc®1 «<&! »1F! ^if^ltl Wf I 

W(^ ^ta« 'IRi’TTCI ^lf^TF ®1?I1! WW 

??c»i t ’Fa'si ^ 8 • '«n"'t-^*&i '^•t^i 

W, 1* «w Flic*! ffW IB ^r»l 

««(t5 c*l'«5l ?f5^, f«Fl ’•I’l 

if5*i ftc?, «h9 »1 t 

'■ITU'S »l?t« «ITf^®l ’FJI'51 ^T?s '^fWi 





^t*n,« -atT ftcn—’I'srst 

an ^8« «ll*^-?^l I 1^1 ><:> f&nt <rpr^ ?^1ItC5 I 

^tiStfirar **tt^r*(5'Sl ( Efficiency );— 

Et^ f<at5 «• • «rf"^-^^l sRSTaf!? 

fti e?c^ C*?Tc6 ^8* "il"*t'^*&1 *fT«^l 

4ttfl lr.% I 

?iTSTf«9 *i)5f, <4^, I'lr <;«15^ci» 5ttfitTi '»Jtf*?C8t 

«i(t&fr5 r?nn5 ■si'fn ®5i (^rs 

«m s(t5 I i^ta ata-s flat? »itc?i t, 'nm, 

3F3 *iw *ifaTO ?a ^iraafSira ^aifitaf >tt8ic^F5 

( PbSO*) ?a—??tC¥ 51# 5fai i 

S, liiJi, ^!i*F, iv c^et^c® ®ifa*i^ atc»i aji^tfacv a^s 

% a'Ba ‘t^aia ei# aa ( bi# ^faata Hta 

liia, «)’F, ’af® flta ^ ’iRi*i® aa <^ 1 ?! aica® 
aftsi ( *{5 ) >61 4a, JiiF, flfa aa 

’eta' atc^, «fca aaa «ia a'*^‘f®Tca 5i# atui ^tta, 'jan 

?. tfia, JUF, atf^ai vs c'sistcS afta® pat Eiflf'aifa- 
afa ^TOT ?, 4a» h^f, tsa 4?!* afaat*! si* feta apfit 
platif I aitUifac® st# vai c“ta atara taa, (flv, 

aast »'8 csT^tfe *ifa*l® aa iiia 8!jt*f atc's 

*ia^ ^a*i *(aii« ( jif»j 5 ^71) ^lata ataa toi i 

t, 4^, a c^i»^ii att» c«i®tts *tra^® afaia 

’Pia*i *rtP!a ^*i«fna awj HjSO* ®^*ia a?ai ^ "^tcsi 
4%®? ^iiyn ^ aa I an^Tf^T f®a«.arfpi wfini atFaw 
iti? aF3t"t: ^*1 aat a^at 'sn®' 



ait<n 1^#I1 ’IT?, c?ll> (Spiral ’lt?3l 

^ rfjsf, ^ c^iqte I ^1? 

5t*SF >1W ^ f®'!5ia^ 

^?tlc® «tT^l 'St?! ?tc*t 8i> fetir ?rH^-'5tc? $?T9 

(SU, li)^, V9 C®!*^ ??t« *ff«5S ??5I ^ 'sre’TVI »Tr?B 
C'St'^ ‘!fil*t'5 ?5 '« «fljj. 4?!, 

'irtPii?! (?, uur, *«?', cv > CT5i»^it 8?i 

?T?) ^ £^<1& 'HC’I’H S?I»I «rt»fvi?^ '■iftv ?T« 

^fiml ^ V *(f?*l'5 15 I -at Tp3t? 

5t<% ?fl I «ST?I »lf? ^iJlfilC? *f? ^'frl 

^ivf c^Prel ?!? « '5«.*fra ^?ii qm, 'sTqi- 

*|OT «><, f5i:5 «l«tJI ?tc'st Sfl? »£«. i|i|f, ? 

’"(t’I'vl *1W» Csi’^S (cqiSHfB»C'sl^t^) I? <aq? «!i| ?, 

<m,'ii^, q«fT5 *jic^, «if^ ^*j ?tc« qsfira 

«ilE<f i (flq*. t, (iiJi, ^ »ic’Tyi p9g c»t®xt& *if9*r5 
?tw--*jrtis St? '■imt?!'® ^fqq* ?Tti ^Pibi ^'v- c'stjp® 

♦tfill'S ? 5 -' 8 <ts| S!^ rqc«s I vir C«t*\^C®q 

*it«9 qn&tRicv qtq?T5 qttt'i t, ^ 

51*1 *®5i •1C9 ^fani) 151 

=¥rtc^«i? i^t=a1 ^ji^f=5r 

Ftf^?«.—^T*f’»'f*' ClPtt® ^1«5l 515 ^ 5'5 J11t5 

®tIw% *tiiitf *rt ??5i '•i»^5CTf5? ^K5^ mm? ilwt? 1 
«rava5 oQ? )?9*i mw rnmi*! wtcq mi^tf? siw' ^rai 5W5*)5 
SK5t 'at5i*I ^W5 >4915 C5f^?t5T5 

rntmfii hTi's ftfiw f55i mw val i ^ ar%- 






(?I«I Ci^ei (a»li! 

« Tftll (JJ^- 

^5, 

t Alnmiiiiiiin 
Phosphate ) *lf*1^- 

*R*t fsT^fisf^ 'Silt? t 
«’5fitf^llTC*ra 
«l*iiTBi|t:? ?JT%Tfs 

I C^ 

Tic9'&w ia>p 
»?t« «t»ia 
fta—SI'S fvi 

55T«c<&ii ?tf^ 'a«l5i "STsm I 

^ucat'&s tasp f?«is 9T« ^1% 


^Il^lfil 5I^r Vtfl I «r#9tTR vf5E'5 

4 

’ifai flTH <11^: >ilii[?i »Tu Rct 5tF3 

'»!?? (ii*if5f»npi ?'Efil >F»ic7% 

'r®^35' «f«r5 551 ^9? .inrtfl ?ff ^rtStfa vffi 

'WC’P 'ac’ ^fRtt‘&9 am Jtft fl5i 

eW vfijcm 5^1*' <5^16 CTlt5 

?>TfaTtst 5l»11^Pl^ ?f55l 55 I '5t^t«^ ■9*1? 

^Tc?*? c5l^a-i;aJiit?Sm <aT 5Cft «w^ 5^c®tf, 

'5mtC’» ( Coaverter) ^C5 I <5? 

fa*l ftf, ^^5 f5C5« Tf5?dftft5 mtPtm »5 I fipi ^>95 
















*iT«si ^ I c»w c=»i:t ^c^i 'nr#(a1 c'ona cat# ¥tflta’ 

«? I s>* fEW ((Pfa afq—‘§t«Ta 

51*5'Ta’ { Tongar Battery Charger ) aC*t l t5l 

«<n*i^: f^fB ?w( (v) uiai15 ^ ^tfB (*) t<i?® 

(«) <rra*i »9 Spra ^ta i 

?*t9 ppritw&fs *?*( C®T5^C&C«HI ( *5 f¥»lTC’l‘fe ^ItC'lR'Ea 
’fith ac? ^1 c^'tJiatri 5lfe, •at^nroa vrti ¥m i 

^nEt "aif^ ‘^r-sfjl (Argon) 5IJTII * I fiF9t1CT‘6(Bc3 «tf^ 

«rw a'faw ?wi'tSf^5t*a '^aal 

itll catarpin 'flPIl® ^fC9 

vHtnc®—^facii cffl i la? '9Tc^ t?i *s?f5 

:—?^tS[ lt«l fesfB #ltJl irfR's (i) 

« 

^itfetfara c^iS’i 4K«t«i*i ^9, Ci^f»t 

cBsft^ 'swra 'ifti-'B ^c?i, (») r?F9ncii^ta ti^rer^s ^fa^tra 
<jw «*•:«, («) »ia^an 

Catf^^ aRlTI I •ai'lBl 9C^ ?T«fBfl sRffI 'trc’F i 

apf%3lt^ *1<^if® (charging the 
battery) :—'siT1!^t»lBni 51*^ *1*H fl'IC*! Cff'ira 

-aan ’^tai si^" vfac® *tca f? *ira^i 

*na fisi ?tcn I ?JEi ^)tBtra?f etWr 

• airt*t <a¥«(VI ar»Kl^> (element) I atft? I 

atiji «B J% <8^ ami 



«•»' 

(c^ 5t# ) « t^tff 

^ '^*('51 f!?^Ri^ f? { (ill $tf<6? « CT*it' 

fills ^71 *r? vm,—<ii7f& ^it§TR? 

6tf#? ^tCT‘&<«m ■« CT*:tR/5 I** 

^nf^piSTiiftws *it5*'»i *n «tTfl i^*%, ^t^- 

^ 5Jt« »lR*^ l??c»! ^.. +>« - ^t"*!-^*^ 

»ltRn ( « ^t"*l >st^tl!* Bt?l 5f<iF ^a* -5- « - 81 

B'&iTTn ?jlPn)i '^<11. > 

m ^t?»H 6T^1 ^Tt5^ '»[C*t’fl «^5 1T9I 

ai I 

^Rra ^^9| ^tc® «i^t? iieT? iitn Rfl 

wit® *41 tt^TC^il CalsftSflf I, 'UT, 

®|c»i 5f»it^ sn \ (*11*1 c’l’i iira 'sitf- 

I,'fl*r, 'fl’F, ^vc®!?!? Bi* ®r«5iTa a^tin^lif 

c>pl 4ff® «W®: i-b C.«18fS 4tfa: ®t«l ^)t5tfsi 61^ ^|c® 

I ’ifiiiTCI Bt<fe ?f i?!? C*!*! «tf® ^n^lRiS I, 

•<1*1, '<I’F, '»iP5 4f|® ^ C®1’|,s W, 5T*fe vfilsts RRb 

C>1?I fff^ < C«1*i5 5T*1 *1^ arawfl I 5m' cns ®|5IT5 

n^ c*!*! «ff® I, t<HF, «tT5 C®13^ ?5, ^St’ W® 

istf® C^»^^ Rfil'8 4KirHf;i If I 

*itfmi CT ®fF»i ^n^fs ?ni*( CfuR 5t«i' 

If PIRF' CB'r^S ®lc® BT*§ ^fffl BlP® If, «ltf 
ffir «Tflfi nlwf f|c*i lisfi ®ffc»f 

Rwtff ftflti cf*i flt®« sm' ^fffi Bit® Btcff I tfi sm^ 

sFff in isWT^t Rtf <fl*?f5 iftf fi fifi f R® f Ib 1 




0*4 




«i OTirn <:«i^6, BifssEtta'S 

c 'a(t"»l eft c^t^i 4^15 «'sft c>i5i flfil <Sit 

t Blwf''^?11 *1*1’^ ^Riw 

Plfefli 'I?!'® alt’ll 4¥l8fl (+) C'lt*! 

(- 3 C'lTWa Tift'® Tlt^ I ®T51 5t£®! 

<ii^a (-) « 'Sf^afBa (+) c’Tt»i i cact^ atfiiata 

Tfaa «Efsicaj (+) ??e® (—) •tit® «faif aiT?c® 

«aR ^la? Titai caftc® 
«at*i at? ®t^t9 facial® ftc^ ), ^i^^aa (+} c’lr'ic® (+} caa'i^ia 
« (-).;*(lJK®(-)csR‘*aa Tift® ®ftt® ?|e?, r?i caTaiT^rsf 
iiiai*i aa*i *i«aT«(=i eftiEa srt, ^ta*! aiTfrtfaanr c*nfe ift c*!*! '^c?, 
4ta*iTa^a ®wwa carft s> x i = C8i?^$, 

«is-«a (»iftii ^?c®) aa* 03i*ic6a >vt» 

I, i£ia> .iias, ca'jsi* aa'sat’^t a-i’e cbi»i@ ajifetfac® 

51. tw cat5i5 ajT^Tfiia ^refii® am «i^ c@t®i5 «i5itft 
«rft^ Tit«, «tat? ’*rai« »tca* « ail%ifii 5^ iftta i 
lilt ftfn® affSrfaa T|ft® aftic® fafttn tisi®* 

®ftc® 5?Ca ITltra «tU5 * <»r*l '(C'I'VI "[ft*! 511 51 1 
cetTtC&l f^TlTircS aif®^laiiip) atll ^611* ®T£a 

ntft® 511 ®ti, aif® aiaaft ®tln*i '*raT5 ^1® 'em 51 . 
i«5 ftft® ’nrti1^i»i ®lt5 Tisq,®* la^'sfti ?if® aiaila ^fat® 
M1T5U® « (Siatf 5 ?:® *nt5 i 5«ii,—vni'au^ H’SiTi 
iTf® 111511 ®fac*i—t tirtij tilftt?!! ini® 5f]ic'a*i *iT«iTti 

ri- 

4111 ■»•* «lt6 ifw <Btl111 51)—a:®!® 'HTC»ltl ®ar a'*«11§ X 
^■«i = a(l t* ■Slltf if®* a«Tlt*I 5^£5 I ClE5f '«lt^ = »l1'Tt X 

5« ft 



»fisi, {+) ( + ) C>i!i'-£H ^ifo « 

«)TtMC*SI «I11 (-) C’iw?l *!r*3 WSTffl 

W4ir« I ’!5[?C65 JW 

:—tw' ^fwls SHI siltPH Utis fsft^ 

«H 5W S*. ?3iR sflStfii* SSI R*1 


str«*isiilwa whcSb ^fssi {ss*«tsiB 

Htl»ItT «ftra Jit HI «I\5P Wl fsi cst^^ Ssttt 

ss* cspicSt s*icsl^, at fsssnem cs^SsRss t^Hf?: ttwi 

*|« SItBifjfSS ^tw SllBlfilSS sm 1X4=SJ 5t1 «T« 

ss, ?«sn -«=*■* 5i»i<£t^ ?s '9 ttf-fa 

CBt)tf«: wt»ts tf5 jts *11? t ’I'f sl^ts 5t^ tWI 'SlfstJl snSiRlSS 
—i*S SH *S5 SS 'S ^tC*rt SS.->fd — 

%.i * atl^ ts I ?39n caitf®: "itifl Tpul sH ( tJitss 

!i;«f)( ^Wtt4s annsti at’i ^fs*i sttra »iKii cs t*« 

isRi fseisB VHm ^sr»i« si sif'irt si i *' 

»t»is c'f'si siSf >p^ sirf^l ^fsra tits— 

SSI siSs «Ji ai<ifS S5ii»ff^5 ’f’isEi >s* 'sjssfta 

’Sji*w(.'s^l I '«tt1 ticsi t S(5»»t eiStt STS1 51^'sfst^aisiffir® 


- X ■ 


"i . >• • 




^ —- X 

S f 


- 

a 


s'li *nf’ ts 1 ^sls S4f— Si* s'&ta tcsi siitifsw »iST?sl 
s'ilc'B sits 9 fs^a sit?if«cs 'Sitimsifta sft® sif«i 
(Siia 1* S'®! St®! ties I 







’*rf 6 tRi cvtMtR^i't Bt^'' 

^flfrtfii *l:r I 9®?it '*T51^1 ^<fr^v sni^tfta 

»ir?» «iTPii? *15^ ^pfimi ’j^il ^'tc*itc»'a sku ■>% u*!?! 
^9^1 ai, «nc^iT:^a *if9?t^ 9i9!T9 ^wg i% 

6 lfift ^11<T I |51 ^ffT?9*l ^t9l f?KI ^PT® I 

((91 9l§(F »lt'?PRI 51*1 ^ ^ « SlfS CJ»t»!9 

9l(fl •> 'QSI ‘3 6lfa5( 9stC9^ « ’^T"^ t 

955 ^ 1 ? t 'St“») ■St9tl 951^919 fsifjl® (2tf« C’!t*l'>Xt 

— ■€ ai«t«5» I '^^91'ft'®. '5i«Pri9^ni c^i:»i9 I, 1511 , 

la^, i> c»i5^. tst ?, 'iHF, '((f^apiT 

vv 5ir «C9ia|5l ??«t 'si^s-o^ «f*ifJTT9TJfil 

MW? *(*(1 f^9l 4 '= 11 '^ ■Sf’ltiS wtl'5 5?C5| CT5! «fe ^-Ir+'f 

= %’0 C'31®^ Bin SlC9t8=l 9 |TIct 

«}»isrf! --^•'3- £fT9 S’**®! ta^3 fJTfilCS Jlt^^ 

9H9T9 5?I9 I 'stT^K, t^C5^ 51^ 59fl?| 

«lf^ 4(1, '^(P, » ^5^6 ®9, 19^ *6i4’ijtl • ^l"*} 

4I9T^ 99T^ra*5i?C*t C»l*1 ■aft ^ + -«-*-t aUSTlW 

I =?'53t^ '9? 9!lSW »3»-r^‘«-Vb-5t £J 1 ?[ 

fjlf^W 'tT’Jl I ' 5t<fe 591 C*{9 5?9til »lJm 

af® c*ic*lii ’I, *95, an 99, 

CH*! af® + 6t®f *Hte^ I 

<a> 4^4?T9 CflTC^ -•-t'5t ® It* Bl £*<41 f»lt9C8 *Tt^^ 

(JJH JitJl «fTa« 5f9ll, ^'S^l C9^ C'ldi? C9)rsi 

CT'i'Sfil? ?, '9*1, ‘95, 9lf^ *ltl5 C*l^ *P5 >95 919 9|c« 






vfilt'® ^file's ’si^’SCT v.§| 

c*l*| I C’l'iw “'fl'S’ 

( end ) C’!®' l '^'® 51*1 

C'SiaiC^W 6W'' flWI 5? I '«'a 

*lt«Ii^ 5t»l ifss D’FTC?I5 

( Edtte ry Switch ) ^C ®1 i 1 '^9 ^PT'a i 

*ITW9 'Blt^^C*l5l9 "if^ *>^1 

I5U I ^ '«l^ ’it'S^Cta 6tSf'5?Kl •CtC’F 1 ’1tS?ta 

51® ■a‘tl’^1 51^ t C«H">11% ’1'5 I ^iStf?- 

'Sfil r* 1 i^W ‘^iJI-^Til’ C JEins Bar ) 5 l?f 

•a^t efllwn >ir?® '51M I ^I’l- 

?ft«? csisv^fe^ 5IIf?tfa«f®l^ WC’I' «ta^9 ?tC®I ‘^IT3* (Booster) 
'5l»1 ia«T«=1 Site's ?il I 'fi’l*' sitCTiaa ’(if® 

€iiW W ® 155 (ft*rt *IWI “(f^ ^C’l’ll ‘Blftll’ (Demand ) 

^ m'etftist^ ^iTci 

^S^TCSifl 5tW1C5lT'^ "t% BTf^fl itl®! inStft- 
'«fs( ’Il^ *tf^ (StstTlcS «I1C1 I W Ftffff} <*® 

«)« ^9 C9 'SH^iTCTl Bisilt9t9 *ISB1 -1, ®«R ®1?lsltCT1 91 

ifffll Cl?si *>t3| ^irtTf? 'Sfl ftC® "(f^ *t999tF H; 99 I 
«ii^ a^T^s 9ii§tn( ^?5 atftiJi 99, 'filfS et>i ith 
(HI ^1*19 9‘9rl 519 ^fl9 l’19f6 f®95tSr Itt*! tq'O. 

CJIC19 9^ail 519 ^fl9 fflfira ! 

fj^tfil fl ( ReTCfflib)* Booster) •—«nil*t9 VIW nt«ns 

5t®OT ®(?9H919 ’ift® ’tlrtWl •ti^ >i;t^ ?W( I t9T5 ^Cl* 

Ftfi'll ^99 9tC«I *9® 9^ Ftiit 5t# 9?ra 9ttV. 

»19!1 Ftftfft 1991 inil iPtl 99 ^ EI^S 








I§ai—0ia 

^inr ^C5f» %f^\ ^fai 

sfwt^t I af?sfe f<nwc4?i ftflt 

^^r®lcT?5f t ^sii fli5fr^ciis( 

5mmEi:?i9 ®i?Rti:if'£ ^refsi^ ^ v 

CTSfsr, |t^ « ca^ ^ ^mr 

MH ^ «wfBfii ea t fcn ^ 

^ifKv 3HT5 ^it^i c^t5j:l^$ im a® 1 

vaffin ^ftta flcarfls^ aa ^f^i ^tstfaa jt^r «it'« ^rfa^PS^ 1 

taliT faitft'ajl ^ita at^; t ?ai ajt^ifl' 

Jia^ ajt^fifa f^i^etas ^rcS ^Itcaa ^itr ^ca 1 ais fc? jf#® 
fasfa a ^Sia ffa;^ fifatcf—tai, aaa ta pfc^ ^Sttai »Wl 
ac5t«a. *imrii c;it ftc» ^in?9 *t«r»Mi ??tc« 

M5 ctf*5 .flT^5 ™t?i, iS^fB ^iw fl 4^1? -flTHtttl# >!l ®:gsiT 
’sfw t ^liwa «iCT'sla aiiiitfaa iift-s Piftw vsi ?a i t?tra 
4^18 ‘Ji^jniiS' »ni»i* ( uctuiitiog coil) >9 f'BRJH 4a>15 a*t»i- 

Sia ^tt*: ^itcaa a^rt ?i i a*R t»afts&1ni ^3)- 

faT ®fa ‘®f,3' ^s 3aa caocaKta I'tRttai lanttCtcaa aaj fail 4M ftw 
aat? at5 ca stal ??tnra arai^aiicat .a»*t ftt^ fewfa® vw ta 
|i!lacwf«n5« aitotRa Jift® fafia? a^ai ait?ifiiw fsast* 
flat? catut^re wa »ta i*at aja^l 4fin aii 3 ca ail5lf?i «ai^ « 




stwtPTl sfTtftJi 5iftf1? sifrs 

Jta?H I ^ITta ^ f.5ir5^lT fl FfftTII ^1F( F^ 

T^H} fifll «11? ^CF Cfl \itni5 ^\WVWtW^ 

J]?rffwt^ C^ ^F1 5t^ ^f*r5 •itTF 

C^ ITC^T "ffe* W r*fTl "Tf%* 1 

WT ^tm^ai ai— 

"ife siTtc^ 55 I C«f^ 5t5 5|at 

«T5 jiTFBT5«t5 stt'^^5—^twfl 'Scrtf^Ti^l lit? 

ftai 5 ^ 53^5 ^ 

—^JlStffl 61^ i|s? -a'^T*5>^ 

si^ »n«tif St*) ^1 8>« ft^ai <rH® 

^^6 5JH^? fH t <st '!^*Tfl5l*l-»‘ ^SVTIl 

*|T>lBt*l^ «t'S "Sing I f^®lKi] nf^® 

«1?‘S 4^fB *11^ •»!? ’fsi* ’»)»< <fE<a 3?tC'5»i 

%I?1 'fl? ni«I?t^ 'ii\tv CT C^la. ’ll? 'H'Sfl 

*IT91 ’Itfl I «*fS ^T^S Tfc-S Sts, 

"H*® a^'5 ’It*! a>sia f«1^R?^i 

I]f55- h 31*16 a<iw ^iK« taf"li 

A. 

^nsi wi '#it^?h I ^*^f5 i4i3»«9 
SR] a^a AFW (;) 

55(6 Ttfsf?? si'jsE'sa sissin 

s!^ as, 

'?i'StS‘ <sitii afasi sl'5 

fB5—«■-• St'S Sitm JIAS fstlia 

sf6cs « fscs**» ^1^1*! stfic^fsisf s|6[s, ^19 <*) sfa ^ 

?Rsi^ <sit*(^] B«'?i as, «rai sti*i •a^fS sit's 

<n^ St'S STiSt? sBTSfltsi ^9 ’IS Sl^ S'® ss STSt 

*P 5 V sits, Isit^ SRSllSS fscsgs sc 8 SI stfe, f^l lif ST^ 




cw ^ 'Sp »i5 ^11*5^5 

^ «OT’l ’ll ^tlftfil ’ITflt’t *??1 JI'gT^itl »(tC’» I 

iii¥ *ifi^ WITHIN vai 

I ’Ht ’Pi^ tt'saa <ia*na *ti:® 'cas’i ?>atnw •ift* 

CT «iTt5i iT^ 11 ^ '>|^afc^l^ 

aiaatisi ’icsa ®*ifl <911^, fjdtfifS 

nt^^'oc^ *1155 <f'8 «i»(a 

^'S atal * 11 ^^ ?9, ^I’ls sf’© 1:99 atsii (?'39tt c*r?i 

^ii&ffija) JiTr#5 9fB:^ ■tt: 9 ^f, ^ta*i ^t^xcua >[:»(i 

’919*116 'Bite? I *l«9t»!l 5t«T*l V91 ’991 

99, srts«. 919X919^ a":?:*! 'siiam ffca 1 

f*3f^9*It^ { Minimum cut out} J — 

iBT9aK*n « ’oT^^wSfii 'fl’p’iCT •!itai*iK»i aprti ’iTHfc*! 

*199 fatica «iT?iic*i6f9 itaf? ®T9i,Tcirf9 w fir9l 
*11:9 I 9 111, 5St99lC*I19 61*19* tf»W9 ?|f« 519 C*'^ <519*111*119 
c«i®t!:6^ 5i5<5C*'6it99 c«T*rc65 '“it’i^i 'siji 

9tra 1*191* *519911919 '“Slt*!- 
6tt99 99J f991 9f*C9, <519*l1CTlfB 
C*rt6t9 *lf99’5 96C9 « 

tfaJItT 61»11#C<5 9lf^C9, tfa*il6 
( Cal6C99) *519 ^9i9 9tt9 I 
'Slt9'9,w6U99 9f9'$ *11*6 <519- 
silCTl 9195'® *9 9f^'9< <E19- 

S11CT19 CXTI*! ’Pr® *6919 *I®19ai 9lCV 31, ^ «919 *^9*11*1 

9.tCT 9fr9’J %991*1 t91 aj15Ht9.6l9fi sS 




fitfaana-TtS-^T^^ I ((jS «i^91^:£^g Stvs ^IHilTCSira 

csTspS^ sn c^ ¥?r5 «^e 

^TC»l ^Sifltsil Jftl'is f!lt«®*f 

®lTnT1lf^ ?tl5 *rf3t ^Tce, f55—Bi*. ^’19 ffftv 

U 'st’iPsi^ c^ '«ti(ii?i 

<fT^^F Jicail *l»Ftlftl5| S*(?l tilt u «IT(l>p5 

nT?Eif^ iit<(i ^HiR 

5)wi fi's^ >(^r<[t5?i? ^5u I U «<t?P5 sttww '«’»fS 

SfflU'ipi) 'fJISTa' 'mic?, fstsf^C^ fil’f® ^TE^ ( 

*4‘t f»15lEi(|i) sir?^ tii’FfS C®lV '?->nTr«9tst ^IC’l 

^Tc? -s '^tvcJi»i(Ba ci^ ?tE« ^If8 c^iS 

*l‘*6tfVC» faife sl«1 •JtE? I «i|t £5t5 C®Tl5^'« ^If8 
’^'5 9t?i ^ *ir5 eir® sts 'ntt^~ 

<a| 'STu arfli ’^■stat^i feiftfc^f ^iH i 

(; <a»j6 'stg^rnifl ’PEicqa ^cni i ^ 

t 

5PCTC5111 tflv® *nt«^ Jift-? 

^«tfB OT*T &tr’iVfEsta c?iJi ^rf^’stT^ C ’*f*- 

■«i^i^) ’itidr dtc®a ( aita»i(Sa wi f^i'^tara 

'sn«»c*i^ « ®«.*i;»iit ^?ai, ‘<*f6 »rt 

fai^ia g?c^ *ffa*r5 ?51 <it 'iwfS ^tfsi'si'pi 

(*fia«r *ticaa »iff^ *tt^w) ®Tasrtc*ita '«. 5 ^ 

$tfii^iiie^ «ii^5C9ifetHa ?a, ’^®ap ^^*iTs( «ia'aia 

^niE*ia wj Twi «ai5 ’ire? Jil (U 

dtnacaa mam w siTl taM ) t «rtf^csi^ta ew' 





5c 


stiJi Hu sinHTtsr? • 

'»irw *?!? «tc? '9 ’im 

ftg f^E sfrA?! 53[f^?1 5|SC^ ¥tc^, II'S^I ^ ’tTHSf ’Tti^W 5 |Sj[ 1 W 
Tiit^f® ift^«f<5 ?tirt ^ii™iC3^i Jirrs ?5 I ^sE^^tni stc® 
Sst9 §tfa'5It*T ntflf ’ll?, ^«tl U 

■SITIffli *(T?’i'S fftnl •(tlur ’Itt?. ’VWCSIfl *!«(? 

fit?i §ifsi s iti^ir^? ¥51 ^®aii ^i^t^pi 

s ^«.»|{^«! 0^9 c’^lR 

♦jfaflTC’lfl fl?t5 ?^c5i, s?iii ?si «ii^ ’Sift? 5? 

(M 'SIC?? felSI ■s)fS'3F!I B?|li'>f’I ^tafF-*lt??C9? '«lTlTa 

JiF '*«t»ffBca! feifinn ?ic^ i c^i? j|5|? 'BHhtc’it? 

cspliW 'QiSc’e "Htfit, S1S1 f^csi sis^tsiT? coficfeaf 

^T?^C®llStC?fl CSI«cSC*? Jlf?"® >151Ta ?tc?, ?*[? 

«5!15 ■<'r*:s *iTt?c?«i g spca^fif «?!? ’5® 5g?i? 
g^jcs? Bf*iF ^iH, ,S5i «;i5 ’lias ’uca? «ii<i!flC¥ 

6T^?» 5Tf<(CSP ITC? fl.l I ’»(??? *11?? ’1’?*!? <5 St? ?T?1 
^if?st ^11?, *!T?if *rt3 ?:?? Jicm f^fes? ?? » 

*iif¥tf siRsi 5!T?—fsiew' ?^?Ta «iH ^mi «nc^ i 

(Maximum cut out) ; — 
a<T^ ?(?1 'Sll^^CSlSt? ?t ^915 ^tff 

s^?T*l ?!? 45*1 ’«i?9l?C5|? SlCHISSt ?? «taR 

*ff?*it‘tc’F ■ TTtsi ?i ia^jfsas *i«t 

sifial I t»ic? iiiif^^isi-si^ «iiS5 ?t?i I srtf- 

sifn^ fiifi(5iffl-sti> ST? i 



(Testing InErtrumeTits ) 

i|yt^ 4 g^alvanoscope ) ; — 

CVf^ f^ifl Sp[ fe?: 

^C5i 3lW:«J ^[p \ 

'^z^] iflvjS vc?fC5T?r w 

I|tc^ 1 C^iT af^tT f^3Tr!l r*=s?1 

c^pjc^ ^ nc*n mn ft® ) 

^ ^t»l^ ^(<1 ftsi ’£^511^^ Jl**ff ^rac*!T 

Jr *<C^ ai^ «tfli ^*fl 

ftiH ^^ait ?E-5^ft ’jf^ii 

^t$c? i '^jiA 7Eg^m 'fii^r? Pi^- 

f+5|l «t^j I '«'!i *ff^1 

«r^tCT^ Pf^ « ^Jt 15 l ?ll^5 nt^ aJJjttfliJ 

^rn i iipatFi jSciftGs 

^\ afiprs; '*(i^=rrft '*(^1? f^oj ^i:&? ^4'i 

tf^Tj *i?«l *I^^ Wfl a ^^(=1 ftv ^^1 

■*% 

1 4 'i^il C^1| «lPl?F 

^WT ?i«ni^Br «r<ni i 

I «f^S44^ ^si5t^ ftfli c^c^rif 

it^t ^itc® I 4t WtflfliCl 'SJl^ ^CJJ \ 

9tlt5T«tC»» 1 fvjSt^ (‘galvanometer ) :— 

(Tangent) ‘SIJ1i)'olwlfs:§l? : -$«Tc^ .«?!& ^’ST^Tfl 

OJifei ^1;5^T2 ^ ^itia ©n? af-pTif c?if»i^ C 

<tl^1 9tt^ ’*U5 « ?C?5 C^t« C5T1 j SN 

'S|TI5 ( 5^'53 ^IICT? 'JviBtS gf tins Cft6 rt »l[5tll 

aT»i:^iT *i^3t > 1511 ^ a?i at^c'® *nca i ^ ^eh®! 

ai '3ttaa CTa^t^rm gtffi 15 ’a K «aat 

aT»iaFl <4^15 vial p ( Pointer ) ^tC¥ 





«ft? ^ H 

"■tic? 11 <^l^ ‘itt'&ni c*!^! fs 1 ’irafStv 

^mra *ffaaTa ^>ica '*i«(w ^n*ic¥ jw ftfafsalw 

^iiNt's I g^?F« ^ca®! li^ 

"(iif^ca ( 'sTana ^aia a'ca^a *ta5 f^ai 

«at5 ‘iiiilc'5 aa i <stata afrata 

»iaa ^5f5 ’jfaai aia i 

•i^R 5$f6 ai?)a 'siStjR aica, (s^jfS 

^ca*i atai ga? altaiia a^i, 

(£^ a®i ^cat^ra aiw ^a«Tca 
'si^iafi 'g-ga^i'aa a^i, tai aitatsi? 

<flc^ I s'sait ga¥ 

fisj_»\ir gaat ’jefS ®sttaa aaaaf*' 

awa Rc^ ^la^TR ^fat® i a^acaa aiay 'j^a^taia a a 
«t^raa^^a laat a'tac^a aTwa»i §aTa aiay aaata -atattaa 
®aa fii'^a vca, calw® <2iata ^faaia *ifaaf a?c®i 
«ifav ^la ( aR c ajtat’tara ®at5 cfj aita'-fla ??C3 

aisft a cata ^Rai ata o = ^ • k tan a, 

cat«f5 ^ttc® ?iit9i«tcatfa^ta am i k-<s| 

«iit»i®TtnyRi»!caa fa®i^iii5i ^)i?ra-H.-|^ ; h— 

awja^ « -—-c^ im»i«tCTif*iSiaac*i t 

2irn 

^ai ca ^iimstcstifaSTcaa TB-ga^ffia ®aa aR 
gt»ra>t aat^i aa a?t*i *it|5? itrt*i®Twifal)Ta ®ica 




*(tE?r— 

^illt^lil <||W I 8>tr fEtU nf^^S ?^tCf 

;asf5 »iti*< snT'i'stwtf^^tnt 

•irii*!® I ^^tC's fffe ?tR c <it^t capsj 

L ’itut? <sii *iTBif5 9 ’»it'?t'5ti;< I '•rf^i'S 

L mill ‘S^fs 'Stcsi'^lil V 'f*T^H5?1»i f'S^ 
(*) "SirT^ H ^C’sa t*!?! “Sflte r ^51 ^?t'$ ’FC5® IBtV ^'5^1 
^aTit ?«?i ^Tst 5 a I ’Ptai’ia ^135 c'laBt’iaa K 

^1(5 a^si I 'siT?fat» P *(ca%Ta 

SN ^ '»tfT^ Q 'sitc®, asi^ca' 

c®ir5«i^ ^faara ^9 ^ fa!*ii c^’tata ®*ta ^51 1 ai- 

f6w aH5i5 ^faaia nsia <£f«tii®: laica* iS^n*® c»ii®'®i ’ffiial 

cafafeatw '^fiit^s aa « 'sta’ia aiaT? 

?a I 'XsSl ^faai c^t;? ^aa>®tcfl 5tta 1 <^ 1^51 
f5:« qaTtai *!tal atlf® 

* '■ I 

•11 a»cawa i ^ca^iStc*? tai'f 

5^5) ^t5i V *ii5fca) H*?^ 5?c® caf^a^lcat 

cafafsatR *t£® aaSi ‘c?i*i’ ^faatc® siar? ca?i '®t 5 ni 

siTliaa 'srf^'itf®^ c - -^H sin a ( n— cal*i) i 

*1 r®»t=g«i ^3T«?^'slc-=»lf^^ 5—^51 aiw’fwt ^n«i- 

®t«Tc?tt*1? a®, caia*Taiar aailScT (Sensitive) 

^faara «9 aaTc^s \<ii *(t|an wa (i) 

atsjwsf 5si®tlafa fsifa« attaw^taa ajfaat fa « 

a'ca*if& ■f'awa fa (a) ^-pfft'aa a**! flliaTfl og (®) 

c^ata ajaaia m (a) (Houoy) 



1 



■fliin 'SIR 5f*n CT t^fl gtflfj 

C¥ =Itsj (Null point) 15 -s^itTS C¥^ «[it», 

9165 ®*I5 'g-g95«^g 5s*l fii^i, fSjj n, , 

*?. fBtai ji^fS ,ait|84 ?trf»i®ic^tf5t%ta iKs iiitt? i 
tm ^H9i ^^st9tt?g 55, > I ^,fg 

<iin5», rea. ? ( 

ftRul *ttw CT S«5Mt fe»- ^515, 8ia fsa I (Sf 

96 <ii5^ fi|, 

mx 9CB5 (fiiie 

*ini‘STg <iTc^— ?5T? ^fV? 

^^lil 9C65 ^4*1 

C^tH f,,, 

CStS '*115^1 B|tm I 

C^^fec=I^ f^=gt^(Kelvii/9 

mirroT) sijmwtftfet^ 8». 
litstts I 51 

^it^ifa c^ife *9^*1 ’ Pi^ iji Tnji ^iiw 
<i|tC9 I c>l?^a l?t an (Dead 

beat) 15 '^ifru tiftcei (iiigilTtlt 

\f 59 RI ^'j)»1 ^fg*! C>i^^tl!| «itPj51 515 I 

^ 'Ill a^fs C9TS 'fligsil ( Con¬ 
cave mirror ) I 

« J|155 90t*lf5 *39® ^1165 617^11 flRi PlflJl 

’}t*n ««I’F '£^5 ?C551®5 iw 91^1195(5) 



ffea— 




>8? I Sia ifT^^ tJJ9 

f5 I c»i|<^9r fpt!j( iff»^5 N-S Rap 
^sl ?ii) til? ftcv rstIrri 

^9 ji^lB 5 >fifiij ^?it5 <Rt£^ I ^slBc^ 

c®$?lB vcfl I ^fTra (iicT? '.. 

aRl5 Wl I 

C^5^r®C=i^ ^T«f1 

:—?5l 'R^ra CRaft©® ( ^?l£® 'iK’PS 
flit^nSl 'R'nI 'S(15IC*!«T3 *2IRT5 *(<tJ5 
R1*t1 K»l I ^t*l1 X^l I 

tSRRtIB RUm RC<(J ^t1)7^*nt? «1fl 

^t<ti ctfafS 

^C59l «IUV 1 §*ini *lT1t*!lft 
IttlR* RCTl t*l5tI9? Jl^iS 

(s^ifscar 

•fpi—8»i ^ai sfM'i ^tnic«), '« ^ci* iwitf-t 
sjjB ^tfii w® ftiar '5l5l ^w*i ^f'fs 
iFim Rt<ii c*i5Tca^ '=i’ia^gw^(B'«niv 

c^aTcaa 'a^fB ’RHri i ^tc65 ut^Ri TaftB 
f^'591 fRf^® RTI^ Rtar nn? I 
'^l%«.aisc^B!T (Moving Coil) ^ 

at«) 5F«®7«fq 

c^tta I la^R ca ^®i®TtRTfR5Ta af^® f^fl 

-«itc®, ^n»i tatta i ’Ra»i 'sta m\ ^alR atcRF 




sSf ^ 'tlCT I 8%i f5OT 

■‘fscaflf’ « (Despretz and D' Araonval) 

(li^fij ^’)t «tlEf I <a| 

sitt« 4vf5 ^tPr*t rate's 
^IVI\ «Ta ^3l '!Itt5 « ^1 

S fsjt ^^1 I ^ 

*if5? a f%t^f8 
'si*ra Jiff® 

5?»II *1C^I 

a^itf ’it^si ^51 ^tnc?iii ijcin Ji®^« 
:jl|^ c*it5 A ) ?^<l ftai *KSC*1^ 





fei— 

■Jicsj ^Tajrscaa art^ij ’flu i ’irit^ca 

I ?ifi3 fw® ‘^rit S'® ^«gaiil’ 

ff, t ®a»il5 ^51 cn 'at^i '5riii 'sfti 

<tH[, ®)<H {Torshin) VI I 'at V fejllii Cf^ 

®WKf8 Tjtcsi f^3 fs, lat ^lf6 c®®^& i' 'HV 


® C = G ; w<5 fs, 'St^( ffcq— 

C09 a ^ 


cics’^ a-fin a, C—Q tan a C-Gxa 

vfjjfijq ^nvi ?lJt*l®TtHTfatrcilfl JJWJ ""(mtsi* « "jutut^* 
{Ayrton and Mather) Jisf6 t5 I tat? 

t-ati cstct? *r^, c??9i*it3r 

’^tcs I ^ ^t£^? 5|«) »i?1, *1?*. B^lfll «?9lfB 'H^fi 
5iw? ’(CTi fcei ia?t 'lit ?l? «ftf«a 







^(*51 >c, 

t ^m) C^t?I c^)f sit i i 

^ fgfry (.Fi^iliatic Gultanomet^r) :—^?tl fnil 

VI lift ^^1, jp^^nf or 3t^i ’Tint . 

^1 ^i:fi ^5 mj i 

'Sl^nfta ‘C’ltW*^ ^ ?^tPniF ( Moment of Inertia ) «ifiv tfJlBlffST i 
'Bfft tn=i 

fe^iFfSfe I tPlI^ *lfw tnm nfiilH ^ Q, ^ = 1i^ 

C-41^ ^ifftsl C^l*t i T - CltSTC=TS(time period) « 
CorreotioQ factor '®t?t Q- - — DKa. 

27r 

^t«l1 ^Hf^l'Sst^! C5lrafetll^ Tg- 

^l)l&^Wheftthtt»iie Bheostat):—C^ *i3 

gni), sii t'^1, gToTta* 

vai fii«il6il5 

gi*i 1 ?'« fa's^SnS »»« 

efH's slaits 1 

^(tc® «icg 5^ tstif iiitcg t ?gc(ri i 

f^gwis >9 t ^itia («« ^lEcs »« *!tfcsii»® ^tUi ^tcf i 

^ jn S*i9 !st?i >81 ^iw ^nsi wipitii in, S?u v'figfg’ts'g* »^c® 
fliifSfi *fltg. f%i j i? ®»t» ®lci« 7 ffi*f»! f»igjiw ■n'^ Tfnj (Hc^. gsjit 
ggtii ®n«fsi *i5 itifftfi® I ^ gtiCTig i“n*w •agiS <(f®g stgfgtT 
Tftsi sttT, ngg 5Tgf^ swfwcgj i®*! '* a gti® g;«iir, '«tn hg® 
c 5W!B ag’g fts; gfti J ®t»g 9)*rs c^iTOI^fS 

CBlcJT? gfg? 3i;nir j g|g i^ 5fta > «tnra g<fi f^«l « «in awifrs 
ntc^ »’t* (sttsri Vtggfiu ftai «gtr?® gtw t Jit ■*wt! 
wfn* t*rfi "tCT *it?, £6icwg ®in( wtc" s®!* cstwfti gn ftsi 
JiTlfw gn gaai'v gfigt*! tn 1 ^wisit5? ^ csurr^ 
^iitw *itit « >9twR^ t<ti® g’lPfl 1 'I’t' 

ffflw gfinw gw ^ cettgs gtlS *ini®tt ftHi Jtg|5 

T8 wtts. JigR »tM®n itiii ft« w’luft* wt5i' tft* ®* I I 
<£,t fa«t83utg gigi 5 ? .«(*n%'5 arm gt*ii *iig— i 1 . 

( Su‘ stitution ) t I TH^lufawt^ ^ColllpaIi8on) 1 i 



ftg—‘ 






jrrT'tc's 'sricv 4^16 
*(^3 CT c^TJi‘’(n«i®itaT!5i^i:«3 ^t'ii f?r^n sttfetaj 
wrf^ Pifiiw ’It?'? vRiil c?H? 

?$« t «ita iiw ?i??t5 ^Rrii cfrf^tts ?¥h t?tt 

?ni ^§i ?f»n ajira «iiT?i«TwTft5ta >?ts? JitiiiJt 

’j<Ji ?a I ra«iliTt^a awi *it«3 atara ’il^'s i 

v’i'iltfaBiR :—^llt« ta^fS »(>t*i'35Tc;i1fsj5ta 


aiasta aa i 



xal *tfS» tasi ^iT'i'stcsiif’fSta *ic*i^ ’tc»(a 

arai - G, 'si^ftf^'s at ’'fipiT'd arai=X, 

‘ii’s® atai - R, <«?:i anStfaca! cifa^isir® 
^iiisi^KJtTfaSTiaa aft's at?? asfica aft 
75 g‘cw’ «Ra fta s^a, *(ia ait^ft <s 
aitasicaift^fcaa aca* aiatffic^ faftt^ 
at?? Tftal ( feai aat} aft ?a x mat X 
^a ’tftat'^ j?tca aiTft^ B afatcas araaia 
asftta aft ^a r stai 5lcq, ca«^—' 

(1) c«ft:*ia ‘6Ttaci^'&' 4taitaa 


' fti^ -aat 

'q'^ia.C * tan f 


i4at (a) 4faif wra f<5*i aa—c * t 

G 

j + 

y 

.■. ^06 tua g *11 G oc Cot g. 


■ ^^ qfi tail s ^ G-f X oc Cot x 
G+X 

h' 

^ ^ ^ G+R aq Cot t 

U'+'K 





. X oc Coi X — Cot g, 

K oc Cot r-Cot g 

X Cot X — Cot g 
R Cot r—Cot g 

^T<»l ^,-1 ■»« 


Cot X 
Cot r 





—‘ft ?iJt*i'3lPTfft^1il Ttrea 

’5<ii e^«» 

t«tr« ^wPi'5 >ihif5 ®t?i ^ifl 

'JifClliai»l 53 3T11 BTf^fiSc^ fBEar 3fH'5 

»(}T3mJT 5?fB it’ft’ItU 'lf3l3 

^ 53 1 t51C® 5*13 *IW 

f5a5_8^i, ^SfB ^Slin 3Tni 1E*Rt 

3T315113 I ^^alt 3f3 

3WJ ftst 3C31 f^i f^, iJTt i 

c‘Hc^*i'nl»i I 3ttc«c? citc%^3Jtsi I®;!* 

B4 c^%5i3TW Qii c*tttfej!»nl»i 'i’®i?-Sii c^itijt*! 

»pw I 3l*lt3 C"ltt.6!131T*l *PW 53, 3(^3t^ 


R 



^3tB-Sx 

Q 



<sf*ii^ «rat3ift c5Tt3&tit^ 1^3 c^rfi ^f?*i 


331 


3l C3fflf'l!'W 3t313t3l *lf3f3« 53 I 

:-?5rt Hiii •»■' fiiC5 wpf®5t»ii on5t3j5 

^ «JR1.» f^lt sra *n® B. g. b, ««C* t 3f5 1>« g 45 5tu X 
CWrt 3t5 «W 5tw g « BJI 3131 4^ «1f*I5 31^ 
ffW 3^15 I «lt5 |l 5il5 b « B 43® W «5 W 3t5l 3^33? t 43 «I5W5 






af ftSfit cT<i « 5Uf5 nwrlsi > »wl ffl i iflsw*!! « 



ffel— 

JTvPihf irft^ 

^•cHt'sf ^ I nc?r b(^ ^ji&tffls ij f¥ 

'^nij ^^51 ^ «|^ 

w «tcfl!i c^H Ttc^T *^4 ^st 

I ^ w ^stt^ra ftf«i 

^ti;( ^t(^5 Cf^rtt^ KTtBT^ftSTlft&fClf 

^1 I m\ V i fE3[$Cl Cfin»ft^ W^J 

?^tClF «^fC3 l#P5l ftaf 

X _Q_^,c^,t,l_Mr Q Q 

^ . . j' p X 

^Qi=<9* cjifir^ P_g, R = >. 

X-J*x^!._ JC ^11 J p 19 ^ Cfn |Nl I ^ 



S«H ( Tuermo-eleotrio iiffcct >, 

at?f« f^'fli«iin nl('?t Tflra 

^C»l Jl^lS C( Rcvonjug key ) fl I 
















cnii ^VBi 'Sj'iHt;—ft^ti «-rt*Tt^ sra i ft^n 

fkif^ R 'fl ^r*fl f^^w ^ftil 

^m\ m \ t^tc^ pfi ^T^«T ^T^ff^fEi i c^i^f 

w *^'9t^iit^ ^1 f? cJi^tfar ii(f ^tNt ^d^i'fipi ^ 

'll^l'tft^ »lhc\5 Jl^i5 

^^^ *TiT» 4^; 4 etft (kty i 

ftst ?^r5 ^*1, flfW? ^ ^ ^ *T^^ n, ftf? etft 

1^TfKn C^TR st^gi TH -il I 4? 

^fwropTw ^1? ?fr9^H ^^1 ‘STtsTt^nl 4 ^tcusj ^{tqj (?[?« 

«di? ^wflrapT 5 ittsiR ^fc^ ^fScT<afi^ 

1 ^. fk3r ??5t { t?ti3 



^ :j .> “=— 





<^1 ftc:^^ fltfl jitfljH af5^st:s^ 
P « U c^ ( K itM 

inn) ?tei, f^tlTR ift^J^flJrs 
feft ^t^l TOI®I 1 1 ■ • 

!•-. '^icf I R c^ 

^1% VwsT ^fd 

fi^j—i^* ' s ^*.,. 

Tai I \ j fti 

3T?CTf ^ 

()l arft^Sfsj P?t«ilT^t TtflTi* Q Ji^a ^((1 ^at 

>• a^i* e^cf^ P/Q-k/x i R * 'e^i ptfV 
owi ¥R ftra ^C5 I fVf * is^ itfl 

^tirftcT c^p 'Bni*£i^ X Jifl t—* 4i ^*f) i 

( ^ ) WF C^ ¥?t ^«T ^ i* a>l, ?3^IR R *• %* 

**?[ T«<a* ciwi cfla R < * ^4^ isl^^ «ri^ t ^ f#t?i 4 r 

ftt^p TOtt X 44*115 4P(T i 

{ *9 ) *444 P C4r > —* 4 Q C4* >* 44 ¥51 5^4, K 
44 *fll 4t415^t4 I ftl CT41 C4»l K **S 44 nrt¥¥tE4tf4^tC14 

^<4 54 41 t \**' fci 44 I 

^3 I if TTosistp^nca ) *=*I1%*11*1 (5T1T^- 





fsiSta fgaf stsi c*'n»tt’i 'ifalii'® 

sir’ll '<15 fll t Pl)t^C5§T5\r5 
C5 51*'t<?t 'l??#!*#! «*al ?5 '51^ 
fttK (.<f^R »?5H:5 l ^Btc^ 
Gil-^fS «!r«i^ 5151 f^f^l S1)T*I- 
'*tcwsi6t<, R ^5if6 <sll5 

.. S5 ^l^l, |51 5T5TC5* Plfsca ^fil5l 

*1S^, X Uipiini 51tr<lc-5 stt^. P <115^16 

5151, P <il<^f& 5lT5lf5, e k i!J?f6 Ciirf5^ 5Tf5, 

I «I5I51 b sif^S'S ^51 515 I k (?P a 015 

^fllt51 '>nt«1^I£Hlfs[tTC55 X, 5?£5 I 

k b <35 *1^'^ ^5lttf| \ 5l5l V?£^ 5tf^ 



f?5l, 41'll P <35 sfU fJiTl ’I'l ’I’^'f *5 I P C» 

( 53Tra P t»« >aili*1<»lt5 ^ 5 sR|C^ 5^ C5 <3^ 

* 

5t)Fl'5fCaifsi6lC54 C5 t?C5 p ^JSl £55 ’lf9Jrrt*l >*115 X j <35 
Vi, 55 I 'si‘335 5fir m « ii <35 5CT1 f*!, f^, »5 E sux ni O i35 
5'5J f5, fe, 55 * <35; 4t'J5<lC? ^)15l'Bl£Sllfsi§P53 551 ftsi a5R 
*-5 C « fsttSSIW C,' 41*1 ^?l 5 «C-^j_ 355 C 

*.,t. c E^G+P „<„ X-, U^ci + V 

«l5t5 _ . . X-^'»lR —1 - X - — 

0 e U+x |i r G+x 

?*n:4 X 51t5 5141 55uft ’»ir^^ I 

( Low resistance ) ■Ptf%'Kit<=1 s—csiifta 

51 !5155tlC5l ^IirtsltSa ♦tS*! iSIf n55 515 5151 805 fSCT 

t-lH* 4i«lt5'R'5 s;i»1 515 I S?tC« A b '311 5l5l f5fm 

55^5 115 ui S U £511)1 51^5’a5t55 siftl 





*4^ rn « n (9? W91 ?5l b « 

r »9? fitRlt^ ( 61^9 • J|*IT ) I *lfiJ!t*W 



fjas—ta^ 

a (^rt6t«ii) « stra ^*(1 

R {in « n ) Jtft® feci «Tca ) 

-S «T9 A B nmt'ITC»l t 

^*l1 «ilrt6tw? C®T5» ^I'l ^ 

6R 5*1*1 'if«ni ^iftf 5|‘f**i *i?ai ?? tiTOl’l 

<a| '5tM t <*1^/3 ‘SJai (Sensitive) 

■ 

<nt®l%1WTfilfeTCa^t 4S»IB $tr‘S^l»lW *lfll5IT'II ^t*t9 (4® C"ia®rt’!ll 

4 

®fa*1 ^513 '^*(3 S?!*® *lt*1 A B (43 

5*31^31 '^^*1 T*! I ^f^C'S 

■ 

C*W:< ifHsl31CSlTrat3tta3 53 =»1 I 13^ <a?5T£5 *111*1- 

'SlWTf*i§T3t3i ^513 »I*t5 Ci5%TC*l3 *lf5^ 

V 

A B '81133 «»I3 2 I43i R 31319 Ciasi’ISH* i3S31- 
fC3 3tC31?l 5tf<i5i 3 « 4 r3\ ^31 59 i 151 fscaf 

1- 2-3-4 5131 5M^ 5l9tt5 1 ^'=5'*!^ ?5l 5^£« W31 515— 

a <43 t"l5ei*15£53 5151 fl, f^, - 1 « 2 <45 5151 ft, f®, <45? 

.. -3 s 4... 

„ a Ct53C55Wa K 1 « 2 ifl3 5C5I % f®, 

K. ^3 s 4. 







a K >3^1 I|1T fff5l «?T^ « C « Al B ^Tc?? 

arar? ?f c 'sTfl «|c»i 

Cj« a m? ^twt ^ ^X (1.-2) ^ tyi 
0 X Rail cx*i3-4>... ~ 

^a^S^id-Rx 

fsrSt^ ( Evershed'a Ohni- 
inctet) ■^l 'Stfl 

*«« fB3 atra 

^Itc^ I 

t^iraJwwMilPra st wM 

!i#« ^ct«i ^ce P fl Cl |*fws irt^- 

atPia^jS w tsf^c?! ^6 F «(t1fpi ^tts—aa; at sifrs 

a^iS #i5l ’atTf p, ^eiS tfflw ^tSliS O wra Sni ^a i ar* a^ 
i^sIScT Tfint? fjifiji P aica a^iS ’ftil ftpii TC#»i 

m t?tw cil=J Tfini litif I ?«st! Pa* fanr* *t<d «irw m a* 

»ifi« fJiSw 5;»i9 •fTTt* Itt* *tfl H* I a^ff wift WItsicEi (fe<i- 

*tff» * 1 ) *|ta c G Etf'S^ta ftw a? *C5* at*! aRit (?e»1 tl a*? 
tfa^cwn *1 T«ta5i5 IHR *1*1 1 ■« e EtPr'=«1*i 

*n«*t*i JRi^ «! t*. c a* aft® r^firt* t* 1 *i i C jr ^*1 
t* *ft(1 an jRn «*i( at *t* ft*1t «l1 ’tw i wtar^ 
*Jtc® Tim^aan *ia i at* m jiw® P i *t*t af*!* *fini tflc® 
cflJiT* ac*® *c»i I aittc^ttriSc® at *s *tc« »(* ic* tiPfta t*. 
are* ttt am ?flS awi* ftc*i aflataiSi ttra a*1t fft® Stl G 
tiMawa ttH a®®ia Pa* **t fim ain*®!* c « ^*it- 

fa® * 1 * 1 * **i fii*i at*lft« **! a>*l* 76l5c* I'a* c*ir*t«* 

ttpra ®r**t5 ceil ®ni. m* 7K® c a* ct**wh frt® tlf^ 
▼f**i* refel an i Tsait tlUtif* r* P « ca* ai*cc** Sn* f*^ 
®c*. a*; c*i ?5 «ni* *t*t* ftaw, fiti* t<* at ft nw* *t*i* **tf* 







im Jsrti* vii; ^JaitPra ^f<(l1S ^it ??c»i wpwti*! iW? C -m 
5H! firel t-WR O TlPifl ftcv ■a’l; 'wsftPw 

catmn TCSSI 'IE<HI ^1*5 >lft3 ^riw ?^t»i ^PwteM 

jit »« fin { P>«a ’t'n fwl) '«n ^tClfe CKfa fn^f ni i 

'•iiftfi's ?t»1 Tw n^ra (infinity) CTwra 

o^aRi (0 fEf^3) (sptficv) n« tvift 

dianew ’^fV« cti St?( ntl ■«« n mnw 'lt«*1 'Is I 

na •asy® ‘5 k »!tcT, l?na nn ta»16 ncsIsJt a* n*!? 

nn r, p >a* >tfrB *!itJl»itOT nfilfi aifftE^ fifta n<(i atfitats int¬ 
ent nn«!? i 

'«?I1 ’Tff??! (Wiring) JiKOF ’tD’PI 

^ -^ifl (>) c*ist 9 ’itiS? 5tc»(i «ttcw CTf^tca 

*fftn J1II5 ■ii’iT^i (on) 

f^n, c*rCT5 'ii’p cn’i l feifii'mi*?? ’ift's 
'"I’RI ^Tl^*lT*IC^ ilTf*W 0 STftstT®lCn ^fSg Jifns 

’it^e* Jiii^iEiicSl 5?c^ aRT? ffliT® *fs i *Ka 

^tBta nsl cJi^i « liitfea 5!t*fj atn fR'^ 5tca \ 

(O 5^i» ^atsia *icai ?#ia(c*i*!TC5ia rnn caRt^ 

% 

la^F c*!a W't 1 %(Ri^Tc®ia *fft'®, ^’lafSa £*ia^*i e ^f^- 
Jitc®ia lift's Jif?]® aiftfs i(n 'sa* S^itaa n’la cia^tstw 
aiRps aa <flat *pr^ atfs ^caia ana ^f*ni ®i|c^ 

s5 1 ?if5 aaj’? ?!i5t*ianaa aRI ^aWl n%« 

alipi »ia^8 =?f5 ai ?ii*tft9i ftra ?fl (flaE »i*to 

a'^ftten ^ T itC5i atRi^ aa 'Hai aaSltn c^na ’ift'® 
attai’'! ^ftes aa I aft §*i^OT’iB*aiai ascar^ *ia5 am 

an ?a wai *^w iftic^ a^a cai*i ^fia *?ta (Leak) stpit^ i 
j^')a atc*i jiwata c"iaaT’i ma« aftai 
^Kaa aitara ana <iia>f5 aftai aoiaaia 



’fWt ’»filC'® ?? ( CWCT 

fffH® 15^ '2T^T5 ^ if^r® I 

C^Til 5^^?liafl Ktr^K*! ^1 Jlfaft'S ^*HI C^t^ i*!!??! 
fit's ^tT'FtJI 41 ^#F1 ^cIri ^iT^t^. ’<IC^ I c*llf)9 
Cf 'Stit ^?;1 l?ir 915T3 ®?,»l 

nt'n ^|5 fnil aiotw 5fTfBfJ f5 4't' Cft*! ^Rll 

ft 

'»Ilf«t»I Hljilpfclttv f<*ltT« fwc^« \5Tlfl1 ’l^l 'ffilPI 
»itt"riw fJfi nif I 45 w Jj’w w! 9t^ 

Gi fii|Ji ^iii fIrac? 'stftrs c'j 5t^ -sf^v 

rslvl ^tiq JtH’ICTtSl sir® CT=? ^Ut3 <I«W 5H «^'S' I 
'£l'®t^C5=l'i35,'^ C^9ft=gt ( Eversiied's Megger );— 

4| ?:a st*r{*i'5! is^p^Tii ^trf^^ra ^at a^s »iE?nR( 
> •' • «»(fit® ? • • • CTftTit ?fi ft9i al^fSr® fir® ’itta I |fi 
si a®ic?5 ff—5M (Variable preasuret « 

5rt*( (Constant pressure) fi3 l If It® 

S®nl 4®cai 4®fB ftti® sitfj otc® 4ft nit^iwtltf 
ptf>5 fttft! 'Sltlft fTCT 1 4| 

Cf»nlfl ITf^® Sifl ^r#*l Wf1 flfS® C, P Ts^ Bfl* ) ui| 
« 8*8 fetal ®iit«iif trPf® fiftt® I 4ft %fTt1 af’^ioRT 
*df® 4fi*( ®lca «tTffi cf S«ra 4®*lt<f \til I IflWf ff) fill 

afTf flc^i siirawiSTii ga^fTOTj (NS) |fl ’jfla) ffe i 

*lftl*!1‘l aflf cstsff ®'Tf « 5t»(?| fa^a I 4| 

^“la *(ffttn "till f rfli aPf® ff i 5 Wc®«t «fii 

fafa® m®!® ^tfTifefl aw 4®f5 aaa ct^cfs fit firt? \ 
Iftf«?i5 acfT P TOi»ifS M aji*itatltf liHaT*iaraf aft® at^ 





raw suMwc^T? f^, f®, 

^ t W*l? 5?n*ift C <ift3jT*tj »(%® f»if?t» 





?^9n t*T^ ?»i nfflsinj ^ti(tf ^roi Fffni <r^5(tJr 

# 

CT «t?t? ^lap WtWJ S’!? I ^85t? 

wnwqcfl? ^*|5l %izs, ^¥tfft5|5 an(j f^^il «I^I^ 

f^, fe,? Jiftw C»J 4(^5 ’^Ttrac? ‘®t?T5 ?1 

4% WW *4??^ »lfil^ 1^?3 CSI9ftg (tridge 

megger) sifCJl tj 4j^3 I -JT^TCW Ct1w5c8t»l wit^ 

wsi Bt»i«'*.^191 • B • ctc^it*! *(^w ^i*( 1 *rt*ii ^ I 

{ Everahed'a Ducter) 
'wirtsT? wcflq ifafst® 

t9T?( CT’ltM? 9Tfl I ^5t3 CCTP! WCflWW 

C « P (i«h ftn) ifl^ ^(n P CWT9 wnj»i *if5J[t*ii 





c®B! Xan cnTOiwra f^, f®, i c «f™?ra 

41V Si? vi*tfircv *1(1^, ^*1^1 ci^^t K 
S 41^ ®ts#cv 4^' E S « * 

415 5i<U '*(<15 fflsm 55 I c VC5P15 *151 ft5l 555tsi 

4Rt5 X415 551 f551 CT1& . ai5lI5a ^*15 f5^5 Vt5 I 4iaR C « 
P 415 5WJ «51t55 55® :i 415 SIW15 ®*t5 f5^5 ^C5 1 
VC555C55 x4i5 5t5l *ir5ftv 55 I 

4ilf 5t5 i. irrlwlx 5?ra • «5 5t*(i *it*ti 5t5 4i5t 

*(f55tt*Bl 5t5l ’Ttf^^ra «9 5155 5151 5IT51 ^1 t 
^ti« "^refi *15 ftpft 41 v|B Btf5 (Key) '5tl5 K,^5l *f® *!*•- 











&<?sr'S ^(<^1 S Jifis a atcatsfR r ^<Ha »Tr?^ 

5111 B aH1 C vnwa ’i^lfS 4tc?tw=i >1^ R at<ita na; f^ai S 

'flu wsf ^tf^i am« *1^3 aai 

C^£*1 •—«»*stTtC3Ft>r T<fi« «lf»^ <lTC^,f^l 
K tuft ^^^1 n?ittii1 i, i*. 1**, 

i»**, ai !.»•. «*! ^fafll aiifra aa i 

f6;j_8«i 801 fttai «iTrtsTa ’Jtawa afal f% ^tta 

"ifafirs aa ffPN a^aicsi t taTt^ *ira •a’ffS i!f4ii alacn i 

'i 

« C5i8^fef^&ia atai atiti ifasim:— 



E 

<s:Tsrai «Tf^ ^ “ K’ 


.-. K-p 


afa eeti^ni^ aTf^? atai sttfnc'S at£^ 

«tTsira^ am -staTa caai ata C >9 c^&fa^ta atal 

K f®, caai ata V 'stai a^CT c^t^sfaetnia aiat R att*i tata 

V V 

atai sjaie a(^at? arfasa aaaj «ata * ^ ?^sft atrsa 


I y 

15 

(Potentiometer);—Pt, % 9 

Iff 4a, 4?, arf^ata c’iTc5afJi«fafeia| a^ina*! ^st^i aa i 
tai 4$ faaia «r!g»Rla—(>) ?aiE« aT*t srat^ aiaata ^a, 
?^alt ?iH5r«Tcatfa&rcaa atPira aa an (a) aitStfa 4f?f^ 
ain®! -aaTa 5i«ai aa ai, at^r, c^tfacaaia 

atc'® *tTa ai af*iai §ata ?, 4a, 4ip, *ifaaft® ate® *iTa *111 («) 
aiiftifa ai ?titsi®tcartfiiSttaa atai ft»itcaa *Kaj '•nw ai, ^tai 





'ei^TC'ra *i«(i ftsi ia«ii5 ^ i >st^t7 « twi sf^'S 

^ -iin, « c«r5i6fiiSia 'Btri® tVi^i 

cffijanf n® in Ui' “STca ^tf^n ®® tft 

Him 511 lafS 8 lb- fetsi wK® itiive i 



e«1r 

^5Tt® TTtii ^S5ts citBj 1U1 fifitBf qrsl! i fitJU 
*iii ’nt«nftsr HBiti-tEiftiti ®t!i >jii? jiH® fisn 

cw «i1c* « fi:i •si’flE ^ttfi tlE HtirsRTfjr itliil# 

flfW ^Wofsi ^ wr« I llll'Il'tCT 4tll5 5tC?5C5 fHtt 

ifiiti fflfiw Ji^t5 HiftBti Hiipp jrf?« fifi™ ¥1155 Jii; 5ftetfi 
u stfi K lilt \sii«ffli ifti 51 ifit wiftiBi jrlswtPil- 
f^Btl, Ilk ■fs-¥ll*tlflt*t' Htl’tCsitrilSW Him 511 £^C®lfl«ri®tntl 
<!traj¥ «ti6s itH «tti fiBlti 5 i 

Hlltl ¥tHJ l5tl c « A «5»M19 ¥tlpl®1l A M ¥ ftft Kjis IH 

fwil ji^iB HlStfir Btii iftfli 1 ?^ fit JiH s iFtc^i (HSU + c»ti¥ 

A J)1 ifll « ~ C*ft¥ JIlB Itll H « IJtiiHPliriBtWl 111 53*1 Sis- 
»1 5tfl p« 1(55 ’Rl?' ¥l| 511 p 6tfir¥ A 5tt« »»'»■« fflfl ^1 5lf^ 
¥11 51 (¥tl1 irtttl' C1P13 It «, 41¥, = »'e’S» £»rt) I lllCfft B CIJ 
A « pii HH-Pf. f®, ft* 11 fill A S R p^l fllH «lt5 lltllll cell 
¥0! « OR S®11, ill, «¥. Jl5 *(11 ¥t5Tl fiK¥ p R S A 

4| (lt¥ «lt5 Ht^ltl C5il ¥tl \ ¥¥>11 cHlIlfllfllttll IWI «fll5£¥ 
ift Ifllff® ¥ll Itl « A >9 pill ICII fl, f®. nil ¥ 1 ! 

« «11C5a 'ei5i|) S OTCm %. ill. 41 ift® 55fl 51. «15I 5|cii it m 
C¥tl «W5 ifttl It « HIUltEltfiltl ^tl 111 Jit ¥Wl 5¥ft f 






*98 

etf^ b <<5 ^*1 jftFw n—tci £»ntft^flfirtrtE8a «t»(}f»CT »trff ¥f%«i ji¥ 

vfiii t« I b« ^(51 «in Mfti 'f’flw n 

nitrottirtWttJ^ |;fsi «i ^rt. w» A « ^.mt ^,I«, - »*»«* cf8t^ 
<a^; c^r:?5 Ap-it^t ftft-fjj:; ^tm «f3 Pif^ftt? Kfe, -••oest^ i 

(•>) ^ i, <531, <5^, *ffii*rr»i :— 

(’V) ‘fl’f, <5^,—CTlsi <5^ OT®ra %, <5*1, <flv, 5TptC^ 

m 

•Ict, St<P ^’I’f ^ li)^ ^IPI c»Rf5c^ 

{c*ic®ra + c*it»iCT A*85 ntfs* ^fars ), lii^t bc^ 
^9r5ir»«1 pc^ >ratht *sm^ TW ’PfilW Ct«ttPl 
*irt»r5tc*ttf*i%tf CTTt? I ^r? *5^ Tt5?IB A 3«“ Pifn-f*it 

'®W C>TC»I? sflir, <«V, - it•• X ‘*0 CSt^ - 3*8 

t'st^iS I «itii *'t (;«t»i^ *t<r!9 3it*ri BPi r. 

(^) '«?p <<*1, (fi?, ;—«(tTi I %«* 

Pf, f%, JItPtC'S CT 3IMI ^ Pt, f«, 

^t8l <5^6 ^'<TH ( ^•.••» '85 51 «lt5'8 

<5^ 5151? c3ft5 <'5'® c*in%si>irm 

*ff55t1 stfTHf «. 55« 5t5tfB<.^ *lp5^ 

C*1Tcfe5^ 51 •tpRt’tJ Pt, f«, *I'951 W 

( C»t1tl^*I 5t«fTfl ■nt’IlT® 55 ) 1 <5^ Vtrfi CBm> 551 
( Volt Box ) sitOT <«^}5 5t5l 5t1l 515515 55 1 

%ft5 (5f«5 ^“tt5*?t5 5t5l— 
ab —c* '85, 80“«** OT, 
ad<B c*■ • <85, ae>“>•,•• * 
w I (fen—s*» ;?i5i i 

^511 C^ltd^PrePl^tra 5 IPI 5 I 5f5 W51 5t5 C5 a « bi45 


Wwwuy 


su 


T TTjtwt.. 


flat—8«)i 







WfJ — a ?IC*rj ^ C’lTft Pfjffe, 




fta—S8* 


' '"a ~rr' ^ c«T*i c«T»i,& I 

I —— »,. fea c>itie^fii«r»t6tE« 

^ TtTT» ’«rt^ CS 1 »IJS 4 t?f «9 

fga—gs« P c^t*^ I 

(0 c*nc&^r»i« ftifti 'ff5i *tni5iipi :— 

C ) * 1 % ^111 i—88^ fsta *i?cn8tii« ^Prti ff^s 
h iriHHi rf - a ^ "iTsut*!! ^81, 

l\ Sn«t^ s, <i|?f& 

r« a^fS 

I-±11^-^.— ^ 

fBa—SSl Xfl Sj,5 


-niM' 


\0 ... ^ 


fea—88) 


51tf» £’itt6^fj?'6fji5T« X ^1% »R[I^ , 

X«« £*1^ '8T<flC5« 

S«5 £71^ Pl.fe , ♦ 

_ t X ;g^Tg ) X ( X'Jg iltifl ) Xi»?i ^t»fl 

( s ) X ( S <iia <(W 1 j ” S4^ 

X 45 5151 = fil^ X S 45 5151 

® *» o tl T, 

51X — -5_S D - A X 015 

‘••ixd d d “A B „ .. 


51X - 

‘••i xd 


« 1# 


( ^ ) ’OT 5191:—X «!P 5|ot ^515 £515 ’5'n 115 Pf, ffe, « 
'8151 5^ ^ 5l5l 51% Vt5It CT1% X 45 .5151 f5ilT5 
5%1 ®1?r5 55 I 

li5! ;-^t5f55f5 5t5l X 05 3X51 555t5 «5t5 5tPlCT S05 «lnt55 n 
5l I Rt EC oH 5551 5^ R *tt«5i 5tX (B-ROI t>55 «W5nir ft,1fe. > 





311 'StfC’I’Fl ^3)) f?9l « flit®? fn.f®, 

C^t$flr*l«fil5T9 5? I t!W = (f^, fs )-i-(^'('t 

■at'STl*! t? 

Tt? 'flw ^3E<) CT afsjR 5r)^5Ta 

?« 'St?! tfit 3rf*ii ?? ( 

* 

ciltSqfii’sf’iSla 3ria?ttaa fHla-aitsil—sab-fscai 
5f51'>F3l ETft b «ITI^ JII, ti|^5 S ^Riai p 

BTR aiai ’tit'i^TWTWi:*, a arfsa 

^fara ?? I afif c'lirSiiPt’sfis&itaa inaj aai? ?a C 
ifl3F^ itfrtia atH ?a E, <a^3|t fn, f^, - c R c'et'® i 
^I'Svsa A « p <fl5 31W) f^,f®, - C E X A p c®t®ijS 1 

C R X bf<f) A p - ^'808 1 ai C R - ' 

*93151 *jtat* c»iE®ia arfT? t, *s5i. *93?, sitPii's 9tca 

^ _ 

>5 ^£=1 ^iwTa *a <9at Jif» (9315? L ?!!!»!- 

'8ii5?tfii®traa ^451 ill — • 

A « L(9a Ifl?! f« 1 ,r®, - C R X 29^1 A L (TSl^iJ^ 

-I 

• s -L^-^ X ^ L C'ST'I ^ I 
cf^ A P 

*lfi|3|t*lj I, (93?, m, - —-X 1'8«« t®15i^ I 

A p 



(Commercial measuring Instruments) 

(») ( Ammeter )—limi IWI '•rtifrnit* 

ftsiTCT c^« am? ?tni f? I *?n( fw i?sfrfw 

^»r«f«r wi (?) at^mpi wot ?> 

(Hot wire instrument) (?) J?? ??—5?C?? ^*1? 

at?iOT ?»i, ??1, w, ?1 atm?* Sn g?npi ?»i— 

?<n, TOPI TO, (?) amt?* ^ amt?? ?»f— wi- 

wtwtfiifet* *ti 1 

( ? ) C^to&fvtSt'A (Voltmeter )-%t* ?ffl 

CtFl? *tc«ni c^t? fvjlOTI TOO 5ft *lt<^ cwt^ 

?T*fl ?i I I?ir5 ?»reft ?rtft? h^f!s? 

w??? «fTO?*iir???i??ti ?*, *itt ?t<f^ wr^fiiJni I 

f 

{o ) (Recording) «^|>^fw|5lHa 

:—^?nrt 6?^ Trtra? ^ cror® woti 

TOO aW?«f?, fe, fWWtt^ ?^1tt5 Wfft PlPrtl TOT \ 

(•) '«^I1§f«r®fSr { Watt meter )—IW? ?hlt *IWI 
cfi? -^ttst, cW? *iTOi, f? ?tai -ifw ?ji f^ewf w?i's?# 
ftwe? WW ?* i 

re) ^ ( Recording ) 

(vjSr^ CW? *nOT TOO f? «tt? TOIl 

?H!t5 w?l ftfnw TOi I 



tf- H-V" 


( * ) ( Electricity meter):—tfW 

t«TIora ( ♦ ) ^rRrnt?-^t«5ff ( Ampere-hour), 
(Coulomb) C^tsrtfeiS (quantity, •ifOTT'l) I ^CWM-fW 
CVW« *PTCW TO; JOPSlt? ??, (^> «5ll- 

’•rt'SSrt ( Watt-hour ) <1 C Energy, ) filN :— 

TOi CTRs *iTO< *iwi c»(t9 ^<itiif^ ♦tfiwfn 
irfit ?tt i 'SWalta fRI CT ECT Jirni i 

' C - «RtF, T - CT 

<set E - 5T^ I *itin[*Rt 

B.O.T. { Board of Trade ) ff^C^ JtT’H I 

(Kilowatt-hour, kwh=^»»* 
<STI8-^«1T? ) ^EBI1 «£|^«R (Rtt'feat •K't '«5T5-Wt«irtt 

Wt^'iro-RT'Siin* 55, ■«inn:’ratf-’tt«5i5 

13. O. T. ifiW ’ifsfira 55 I f*|^T5-«ftT® ffl5- 

(^) ( Electrolytic 

meter ) (^) ( Motor meter j (^) 

( Clock meter) (fl) C Thermal meter } * 

(1) *i'jr(f%rsTt'ST,,* 

(Maximum Demand Indicator ;« ITfl C^I^T WW 

Iffl5tc*wi »lf5TO 'a5t5 -aj-’l?® 5*5lt5 ®T?1 5fl | 

^ f*t?l ftftK55 ^50 ^f’TiKW 5I55i^ 55 i 

^f5tt5 ■» <tr, gnffW mm >^t5t5l m «W. 

WiaU 'Ut5f^6lt55 5W Wl, C*M WitH TO ^ft5r 451 ■ *l | 5p t ^ t 5t5 
TOwttlH «1CT5 »[frB frfiw Tff ^ftra fW. (. 5l’5fi |^5CT *lnit*ttW TOff 
«%E5tl 


^ ^ ^ If ^ V -mr rf^ni- 

CTOJ ^tlfiftBt tm «nn ♦jfif’l* H, Htw ««w>l *tE« »lff8 

ftfiw JitfF ’ffira f#, ftiff BH. t?h! 

^ ^ van atctfn 4^ it>i 
W« «lft^ Wtt'«*l *lf5S? 

( E-Cx R ).4HHt9’rC'II 4*tajl 

( W-C*R).m—*Plt?^ i* « 
a^Jiftt tn n 44 1 OT fn, ®W ?tpr ^ 

ft4—8*4 X i-»•• 

‘..1 fl>Hi|OT4n4lW»T’rat’*i**x'«»>= •^'9«1%l 

£w1"tfifers 44 {jftt fvTwa wo Ptf fe» ’tfsPra w Jt 

f4fm H4t *W'« ’014*11*1 <’> ’•'* ■<'*' ^ 

44 4fW Wt1 4t4*pr I 
pH Wr«i ffra Hit* t c4*t 1W 
44itlH i* '4*’f 445 *545 -5*1 Wl 
4viB * 55 44 W*ft ^H*l *4t5 t *14 
At *rait*Bt ci* «tlTOra f^. fe*->* x 
8 »b>c 4*$) 44T 4* 1 <« 44 ftpti 
C«l'%firtn 51K54 P** «1*tw™ 5frs 4HI* 

^tW (4^*rtt*} *11145 4451, «ftl,5^t*t 

C5ft44^1 i;t = T'«5 I 

^a4*vJi?5TOK*» rtwwni WoW*-i-x|-x »t^l •• 

t»f% c*i?^s *ifiii« ^Kf, 4*41 Kft, *r6w 5^4 41 fv* 
5ff {»t^ft6tcil4*l5* ■••• ’A, ®W i#C*1 C46 44 5lc*-gi JUJI- 
ifJi* ***45 I -fiflireit*!! rtl*H41 H1i.->**‘5•••"*'** 
4 45 *• ^ ?t4,«trtani *ift5 *145 1 yw it «(•« 

filOtl 4144 4^*4 44 ftfti 4*IW 44l WO 4*t4(w 444« 41 t *4, 
54 4^4, (55 Wt5454H 44 44*115 »•• C*t4 H 5^5t5, *W 5^1*1 

j... «44f5ftS«5l*#tt4l5t4 4ft* *54 T—i**•'** 

ft4 »OT5M flPti #»1 4ft« *5*t-VT 

(54 ifteont <5 44 *05!fit» 45 4l *lfl5lH It^OfiPB ^ 





■ Jt ^ ^ A A A AM A A A n A .'* A^AAAB AA 

*M ^Pw T9«1 -mitw J c«i^ {itftn "tw «tfipWf Pt,ftt ^i^wtil’. 

n \ ^rtf^csiSta arpfet catmi %, <ia, *tfhrtc<’ • « w 

atai tafsjl asatBi aiam^ W m* l*t,f«, ftRl. *W 

»*.••• w •rtre ataj flPil a* aiaara m • M- 

^laftfeu « wt'WirttnRi *tfiirin wirai awtf 

alf^at* Prfire aitafirttnra wai arotnni ami am, anrtw nfintnr 
*HTm c¥ta W%i aiw aai fwl to arft ^ atr^ aai fhi to i 

TO—aft rtfla aittfiiSta JrtrtcTOI aifw ‘laiW «fTO WTO fi. «w att*r 
> TO*t «TO atPira atcii STO atTO^ iaa^ atam aftw ali'fr 
attata ▼filai ftra a^ i ®w aW caife «attai .jV •ta ^ ■» ^ 
TOtfalstui aai (Sal aftta i cataw »• wa ai !■• atm «ala atPm 
i^ta aawta ^ a1 ^ aitafiten aat finn 

aai^ atta I Jilfa at* WH atafa^ta ^aaiaaTO fsfro ai ca «tat 
afra taie «aw ^ aa t <*t* fi*icaa afiata to»i ^ to lata atar 
atai aiia lafrot awata aftata tob amt aai—at wtaa atai 
wtaftfetm atata aaia,fw at fwi tsjift ^ cai^ K6.c«t^^ H 
1%,a a, *ai B na I faflw aqjf tocti atai c»f*fa*tnfa aWi a «a 
atw cats f*t. 1%, c«t*la*tt fH,%»a ( a+ >) »a i At t«rt Wta aifa 
«a*t(a fs^ aa ta lam ataatta cat* Pt.ft, ^ aa i 

^'aragl^ (TOt Who '® g gtg& fV ^^ 

8«t8 ^ TOTa wtafi^TOT iffSf® atn i tanw 

•<wfe *tj15^-|^»'nr wta Wv 
'Vt *iaj faaf «faia aftaw amu 
'5twtanf% ca^ %ahi hi^r 
ate* (Stata afift* aa t citaiw 
taft* am wt* at»r I nt Wur 
wlaft tiiwft f*(TO[ attwa 4*nt «w 
ftar—888 rm.(ansrfacaF) l hsw^ iwtsntt 

i^wta afa'9 wta* «iatPi f*Pw*tiwfl aft* atwa ateataR 




lySH-S'WAH- 




e» 



^ ^*rtfirc^ ( ) Ww <Bt«ft fw 

K !p, 9lftW IffNi I «« 

Ik * 

DEF 'Btfl F ifW Stl^nit 

ntw—F ?«fe f’f'OT •IT^ ftes tuft's I DEFoif «rn irivrtsj 
EZH ulTft |5w ^ ^ (Pulley) 

<il^*lTV VfWJ (S) #•[ I ^?Itt 

( ^ Ww -ii^^^^rtiiptl (5(f%® ) 

s felt r*ra: W'V fet^i I ui? ♦tfelS’i 

(Spindle) iffes U)®|6 (il^fiffelpl #ffel P : 

CTCT5 ^ tfe? I tSll5w *(?5«^’ ’«rfttT3 aw 

ttfet >tfe® (11^ UWjftfem ST^fe ’»im 

4stt tfi^ plvfe M ctiwm Ttw i c 

4 

tfiv© «t5 fe«1,8^1 fe^ *(t® (stft® ats, fv% Ww 'sroni 
®(fJ7t*Rr >1 fialt fW iwfev Wfw JR’IT, 'smiS 

^i>i sn n ^ 4 W*HTwit ’rfe'5 sfi^ri 
W^ sn*! 3 fe^*(tP5a »Tft® anaa;i 3 « 4 
^siinl% 4 *!Tniv fea kt^ fefei® 1,3 >iti^* *r^ 5 'i 

tfjn -i** arM *rtj® <*t^^ ®TfetH an 'fli »Tf%. 

Jisaisa aoni wi ^ *w«(ea HK^, fei .'bi!C*Iw1 

\. b 

aKT4 snfe^ti TOt *(4w atw. w ¥rtr^TOT 

4*tcalaH V9 *Tl^ WWlim S|fe« < *Utif*ttE*t ) 0 I 

:—*(fe*iTn( 3 Vw wNwr feffl* ??al <aw- 

«w 1,2 »[K^. nv fen «4tfeB an, awt W1 4i Stfesrm 
4 %:* 0 « WIK^l WwC» 4felt ^«tc«r few 41 V >«4®w 

f 

wvs n?ii ^*<11 wTif WC5 ntn, %««few *ttr5 ripp *iferfep5 



- 


3 I C* ^ 1 ^ Ww afllfr' 

iircfr w, s f^ fmi »^Bi? %*ti 

5FI^ ?? ( ^ Wff Cfl<R ^ 

fm 

5»Rj <ii?s*rgtt? fsf^ cl t^Tt? CTt^ ait? 

afwi ?51 

isfen:“-{ L ) 's^R^t^^ f?stiS m^TPtfl ^tf'Sr i£i? cl 

saw ^'i|C® VV w « f»t^*l %C5II WIJ ^tJKH fttl 

Itfll Htl II I 

^ fS »iiri csT'^i'if^ii fS» aiTi atirifetisi ft! I 'ac«? 

>llf Cl Ww 'Sfife W*P«Ftf3 « I, 2, mc^I aflic^ 
r*5t5ii jw^ iffm ?n» ’jffl n ^jij i|ri »ift3 fjffiw 
^fira ^1 . csji^ 5®?tfr catc-^if *ifiiTc»(i 

«tti *•• €*["% "i^re *itRiT? ij' 

af*tC3 «Sf Hit Sowi aaim «fBi5fw itcv. nfiK 

lfc*tl ISa «II w ITHRI srcil lijt Hit aitl'/ 

* 

nEiia ifsi^ n I 

(Moving coil ) ^Tt^' 

*fil§t^ v® C®15&- 
fii^^:—^tw* iwi 
hctb 

\4swi1 ■aitl's fVw,-*irc- 
fira n, i?wjt ??tfirwi, 
Hjq « »ii*i 

iRff-s8€ % ijW'sjtsnftStcw s^i- 




. ■>< Rtai 4t Itn ^ 1 

c^van 'itn, ^ ^ cewv^ 

^'st* (utijrasi « ii?nfs ®w 

^cw, -atjav ftai«t5i ft16 «fl5 fe «tw, ■avft 'a’liiffs 

ftntt* fiw ^Wi« * 9 ^ fltfisH H f’nrfti 05 ^ c¥tt «¥t 5 

VH ’ll )(I <4^ TCICVni t«ni fiiVT C^ f«;<41 4V C^4«n tophi Ttm 4T 
£i4 TtClHr Jlf^T « C?It5 fe|t44 >4T rt4 «tt ’«i*ni CW «M 

THt»U *1^5 I ftj; TH T*H rtt TtltStT ffl TtHI tSe« 
TWi» 44^ Tnt«Hi *1141afitia« 1^^pni*w jw? 

»HHR TTt4<l4 ( ComroJ) :tH I TOPHI Jlfts 4^ -a|*If4^™t^ 

*fSl Tm TttT, ^ cmHI S*11 41 CTtC^T *1^414 TOi 'l -4? 

nTO THatrlS wh? Tfttca 4tfi?T Ht* trtr "w *1154 i 

JltASI TOBljS CT» JRPItaT own »t* CTM Tflfl TC5 M 
?4nnra %1 Wt? 4ft4« HTS l?ts "Tftw ftw *tT«l 4t4 1 
4414rt*n ’4- ^UwS ; Ttni^ ftc»r 4* tpheh sfSits *ttc4 4t i Ttr- 
ftStOlWt « ftfllw Ttn 4!4ft4 Tim 44? 

TOmUl TfiT 4t4l fiPt? 4T Ttonil 

( Moving iron ) 'AllvfV&lHil 

'S c«T 5§' 4? 4iMif*ir5 4MTnt <14^^ 

■ 

ff t ( ^ ) >il41?4tsi H^praira ?1 VIJKfH ^ *I4HW 4t4ltr5W 

* 

«14(4 «»w5t4, ( % ) C14 ?5t»i4n4 firwfe ,«Ti3ni 

*ifii1^« vifti 4WI «4nT,.4iT4*i 01? ^tu Tftsv 4»rci«fl ifiar fwfl 
fa^s ??*i4ft (rsa—®^4i), teiott twi oi^iW 
flw c«il? ?»rH ^rffTw ^ «tont ?tw, # 

Cfffe ^ TOCipf IWJIOT 4t?C4 I 

«4nr ^ ^r 64 tih, ^4T? m «nt?« 

H, fisj '^fifii'is ftra nm 1 

csi5^f*l^nsr:—t?tc« ^I fsiw^fia 

TCf—(>) Ol¥? %T 4?4f1 JRTWm tfWWni 





Wfl ft*l^h5 firCT *n?*tt!T >1)|f'«fif«l <*t^t?TOIt3 TTWT 

(fen >^8 arl^), f ») ^ 

's^n sftflj ^iT®<*i e 4w^, 

c^fe few, '«t*ral5, («®*f 

ifRjfTOR Jitifj (fea ari^i) <a^( ( «) 

faW*H W '«*R*r 'S ®tWfl hrfi 

5a's ®T5tOTa aja<ftPni fe®*i ®fcaa ?a i ^ atai (Stai? 

c®« at Hife, *(fefe® 5Fr® »ftia i awa ^fevl ca <2taTtSf 
fe® fe^llfe 5^eT« tffe fe*f^ 5^ *»l, ^W9 ®Ta 

at vnicij lOTT^aa fe® *ffea^ aa ^atr tai 
<?ii8t ^a (St^ia «artf a »tw aja^ ati® *tTta i 
^ f^!?[*if (Watt-mctcr—Siemcn's watt' 

meter) .-—lara tfliiFn fN fetpw tc^ivtSl—staatcatfeSiiaa 



a®, 88* fw I tata vfera 8ei 

* 

fecaf caata aa*i t ^ati® ^aapt 
trcaaj ABC cafel ®tcaa aqu atal 
Tafti mar t51 cas •I'feia afe® 
fefa;® aa, ^art ifei 

“FiTafefeia-^taa* i atr®tcaa 'wfeac 
*iT® fefafe EFG ®ca*i15 
aiai fetai <nat lat, atata ^a®l 

IN 

( Power) ara arfac® 5?ia ®T5ta 


fear - Si'S* ar^wFa a* 5 ;» vfac® aa, 

>51 eei^fafeta ®tia araiaa'aatfa vcaaam 
aft® aawM ®feai ®a®Ta ®ca «iiat 'sirttaa aft® ai^;®! 




«i^ c TCfn 

ABC <i« )n(i finn flCF 
fetf^»rtCW 'TCIIT H, ft, E«^ ^ 

*tf«^l*| EFG«i^l ^•IT finti I ^TOlF 


lilt aTHKOTt wirc*!?! ^v*ttra 

f^_g8i ECtfl^i «i?*iTra Jtwr 

'W'51 ECtfl? tji-^twi ^r?t I ^<(*1^ ^a»rc? 

s SJi'ra c^cv (s^n? P ^tfercv) »• ^t?c® 

■c^ \<!i^c»n »wp», EC X a, itwr ^>8 

’SatS = Ka (K = *W '»if 5ltfl 
<»T^1 ^ ) 1 


!—^TCTC'ts Gift's ^ftufl »R5 ^'fiWSJ 
«*iw ‘CTftfe«rw‘ «tM ftftps 5lw, ^tra 
§»nr ft^i ?n ^‘re'oft 

^ aww*!. *115^ 'BTnm fral t*tfl ^ 

' ftsflt *tttfl I «i»Si?wiiis ^THt^a 'fflnfe- 

ftStcwj «*rt^^ '*nft5i«it^ 4j^ 5'OTi JitR 

'BWf'iC’l? >1WT '9 3>fiin iSf vCTE'm ^*nj ftrai 

afew j (flail's!® ^ vwiP 5^ 'mE«( ^ 

•«3n®s, iwitw® •tft^fl® 

■»ttf 1 aBJ I >t 6 ^lt 59 ®CTC»If j;®® ar<t 1 ®tw {'?rt 

ftNw «i 3Twr 

ariiyr® «*««?« ft® ft*lfl® ®fni i 



4 

( Quantity or Energy 

meter ) :—(Aron) 3 F^ 



fEar^sBir ftar—«8» 

’«r(t5 t c*l'5»nCT« «fll <Bob) 

< 6 V. ffliilfOT fltwii « •ITlCTl 

* ^ 

*npt, cn^wfl 'flvt® w »if»POTB «ttc» i 

"dt^t •np'*im firfiM ct 

*pr« liivlS ^(ifsnarcwr '9j»Bi*ifiif^ 

C*ff»TW CTPI 9 TO*1 '9f^ 'Wgl*t 

CTtn *?# « I ^Win '«f« « STr»l^frail *IC<1T 


n, 4l c^t'^pirwi «tf« vnr 





«iiv *;ftiTnOT! *iCTT fsCT*( 

B PI. ' ■'■ ■ 

life *f5fsi »tti I c»r« "imwi <if«* Bc* fB» 

- I A ‘ ^ r , P 

























, lire (amp-hours) ’iTsf’I'B I '4^ 'ST’l 5t*( 

*11^ %1 B.O.T. tftra ’tflir’ns ?fli 

3R iw^w <stntsf*i ?9 *1^ I c’l'p 

*4^ ffl^ifn’i firsts «nt* i 

I'fr?! af^ if»t 51WI ‘w^ 

5#«1 ^ *RWTft« I 

* * 

■snt^^T’ST f^'STt'ts ^fbc=i5©t^ g— 

U atff% A A nctpj ll^ll av5, «<• I 

*tf?l*ra « ('SRf^S ) 

Jiw? »tiar f?t8 isviS iwi (D) 

■ **11 stWfl (TI^Rfirt’Tfl) 
(H C) ^1^1 <m i 
mf^’55 Jiff® c^i’t 
I A A iitin i(»T 

k 

tsar—8€ • ^rtw ( H c ^cFi fwt 

JRfl ?la1 ’t|r* niw *ct i 

DsiCTHTOi Hfta! m 
D ai»ni iron 5tf*i« nfwtfi wws 

WI fwi C^H ’Htl ^^tsT *lfti «klf CtH, ff I UllltCa 

C¥l!T JlTtM fa. nfwtfl ‘WiT? 

•('.1 m \ 






?t^»l •ifilw I 


C« 3 fi^!V) ( Electric Bells );—sev fkar 
^‘fen vlim 5^5(5 "^tawnt 

3jf^ ^1 ^1?W I ^ITs E <11^ 

asiim c»iW «in:»t''5tti, 1^1 

fe|; fm <aviB Tjk?! « »TT<fTi*i «Pim 

S ('ej*(? fen ) <H5 "»rf ’►firal I 
^ &trsi*sil*T S <iia Jiff'S « ^ 

TOOTS CIS WIOTS ntlJF, BESOTS 

wins cis^tn a ms stsjr i ^fs'sw 
sst^ mffe 'nicns* fi|st *n^s f^_84i 

^firai *^s' tsiii- 

f3V *fS SS «TOOT 
«st? SSI CS^ E otWS 
*tf4*W S^Sl a SSS 
c®itstsF vcs « h 

g S^ %'1S 
frjT—i ffl^ «tr«sts( ss t 

mints S « a ms ncsj fstt^s stl sftsi <*ists st stsi sfs, 
E ms gssrs nrt cs^, 1«ti sis; a ^siot. S «<w 

nf*li^ ’srT^'8 fs, mst «ss’« sfs ws 'stsl sIot 








•ft'W *r^'5l Clli a ^ 'SPFira "S 

’<rt«lT«t I ^T'tl ?tw, 

^ fltftfc® I sirvTflN ^ -wt? 

f^dCW Tfsi a « S 4? ^WI 55 , Tf?lTO ^ VW? 

^-aifflt iji c»i^«9 stil5®w ^ ariSisti-^fji^sr «fTt» h 

8*^ fwat rSOTK *rft« ®t*i i 

{—a C¥ S <1 >8I(T ftlM 41 nd® T-TC® ’ll Tfwl 

«1 f». «W 5|iC4'f^OT 4l»' ( Single <*rolte )■ 

<rtiti «tfl*t« t ^ !JPtE»fa WR« W « 8 S’!* 

'•rtflst* o. *M >1^ ’iWf E t»ihfta ’ll ^ “Hj <p«*^ 

A «ttl will ^tPT ^ I 4lrt 7W «trai# aitOTlOW WT TpIW ¥f*tCB W1 

ftfin 'ipOT W*i*i *1^ ^ 

^itn TfftieB Ttfwi •«^ fwa iW^ ifPt* 



TrtCT 'WB 1 4®5 **1? 

jfft 4tPl7 ®*t5 4®1f fWlil l- 

^ I fiwtllf C 4« ’ift® 81*18 I 

lirstlftl fki» 4*ff 5 

^Pf, ifl 5^^ 4 8ft® ) 

<l?i’ ftHw p 3 C I *I 4? 88 ftrt 818 I I 8S < ^5 

4^ 1881 8%1 H|Wlt8 8* I 1 ^Wft® rtf' 1- f*l*l8 c 41 ^81 8f^l 
It* 411 '•P'’ ttftal ftcira «lft ®81 *4®ft 881 88t—4C L C I » « 
ftfl iftro 8fc8 f l^t ITftira 8tl® l 8t8ft8l* 88F L C8 ^ftll 

8?lltl fH® <(t}84 1*41 88l llftltl 4®ft 85181 5 

C 8t»ltltyg8_8 45t8WtSl (18 ( Polati*e<i “ Magnctn Bell ) j—»« 

ffcif nn' i Hw IBi ®tnirt* 8ft« 4iHint8iit# 


4fMP|lll CTEill ¥tit4 iff® rt81 * 

^prttlft R 8W 4l8*tCT 8tl® <1 8tn 

411 4^ ttmi 8ft® H fl^ ®tll. ipWt? H ^__ 

4tffl8 H 48118 Gf «l8tl JCO 

Itlftt® 8K® I N « S 41«jS Ttit ®11Eltyfe 

pit®* C8f8i I ft!* *lra ^ i^ti ti s 4^ 

4lt8'*ttll 8t88*W Up* eW« OH «t88ff iflFl OW s 8 •, IWtfl® 





^ N c»ftfltf ^HUtw (frsttv) tVi dw S'« 

c»Pi»w*ni ftfls n « n' »nrtft 3 i (rtfISi 

TWWJ%l dif^t fiiv aitf ^ « Tftil Q c^wlt* K c^» « P dtt- 

«t:u s cwrt ®W ststfir* n'« * 

RcTni 19 fear »Pt3 w« ^t^Phs 

?J»I n" 4 ‘^IttCT fl staffer (5 

fl ftfiin i attrt ?Jt5t (} Q 

P9 CTn >9^* i n <9? ft¥% 

ft** »•• ^»(w « G'aitc? 91 atftt’i I 

ft* ilft3 i9*9t5 G « ®9*in (;'4|9 S^ 91 *iriSPa ate* I 

(Relay):— 9^1 ^99^^ ’^fW 'Tt'^C*! *a9tf C^’l la's 
9t*E? •ItCJ CT ( isftw ) 9*^1 9fW9T5 ftl"55951 fftf 
<irrt¥ sii i 49^ fw Dct ^i 9?T9 *91 ?tpra 
Si'S* 1651 S^t'S ^ I ^ 

'«tCT%t9 (91*11 i9SlS«T 5^9 R I tS"*!!?! 

1531—814» »itTwa -at9tf 919) nfm ?*91 

61909* '*1^*1 9*fij5| *19 i W(tS%I9 %!^ 

irf^ «[tl9i K « P <« 9<-»t*4 9i5ll1 9*^19 991 f»9i *35ilt»( 

9Hl{ia iJ <119 *19 «'» «99 B 9JT5tftur <2f9T? 9191 

9^1 9Tf«fr» 9IC^ I ' * 

aft nt fg ?t9 <ttyi_^'5;—Ntra wil aftftn 49 Pk* 4^9»ti9 
CW >flftft?9 99i (9 Wif ’lF’19 4ttJ «9 I ^ftf ^91 Sft 

«*i1llft 9*— (i) 9^ *19 ( Cloisd. ciicuit system ) (9) C9ftll *19 { Oijuji 

circuit kyslein ) I **» ftd Qfftl^ iltTrt ftf*9 fWs 9tm t 91499 

«j*fH »tat»it nn 4r|fti 
9ft» 9t?* Bl 91 M 9 99PI 
•nft 9ftt<5 9lt» « wtj 
gt* M ^ttft 

'atca'm A c9 41*91 *f9ii Ifcr-Mi 

C9*l 9lfV^ iPtM 419 1 TOIllj ‘4t91»l! <lji!t»l bj 'iirtffti w n 







ilW Gif fBJ JltttTO A 5tJ CT*I 
>r^If »1^1 iTfifW fft»i (litra fftf »tfff *tlf^ «iftfBi 
Wf *f|5w fttVi «tltFS Cf»( 5!lfflSf £Ttf ll^l^ ®rt) K 

ftifl *«*tf' stfi® f^Sf fPl'! l^iW I ?ltra 

■ 

wiift*n I?sfi III fm fitMff 

’ll If fl fifare aitia am (fai atf 
fe^—*«► atfBfl liwi «« atf^ air If « nftfl in) t 

ftticf aw aft aWsfl inal itca atiflifw ftfitof 
alt Jilft? ftcicf atitfifca aitiwa atw itfa afiica is i ireftei 
cm atfa* aalt k ims n, llfi ftf) firtsif ci»itf A fftl 
cm atfa^ ftw «III® *i;«itf attnf afim itw i aifa m at 
atwHafirefftfiftfii^t itai t*n fTtitrala ant 

?titf a*ttf' II aff^twit:—aiiiff usfta ami a*itf' *•«* 
ftcs ipta ita I life? T itfi wiS aalEf ciili *it8 
« aaff ftaa *itwa aaar ana afitt «raat cayiatalt 
a^iti vji fica aita I aaai ■jfare—cicif cffti artaf 
rtatin in afaa, w® faai f«^ I'lPrti atti a aim 
airjtt w’ta "n^ afiit iitrfta aa itK are « itftre 

atta t aa avtati la. aaff aitaf icn ana itj aaai ^faw iwfta 
it««ttcai ftPita tUtfi a^Fni %ji afta «r4a«t« cm ufat am 

witjifecgnjt Fire indiciiow) {—til atfa fifatref If I cat^ftl 

itca «ta atii faac*! 
atiil in ii* ft* itn 
mm ^ mti \ Wta |i 

am ftfw atpn a» Ttr 
fSKatff am i ffatafn fia—•*• 

aft ^iifta {fa i tifni alre'etref afta aaf afiti iff ent ana fftai 
re ftf itc« etat |b, arm tfttatn-anmi in fm cm in, afre'vn 
latafta n a iff lift lira fla fti aaft nji Sfta aa im 









^u" j hS ," VhS p ^..i. - ^ 


4Ct* 



tl 


fiBi (iHi !1 

_ 

*0 

yl 

^ I if 


—84} 



I* 1 

■^r_ .Hi':: 


■n—•** 



fta—i*i 


^pf¥ ifr ^ fl«rtw ftdf 
**WfiMtT *tItlW1ti| 
ftn, Iw •*} I 148^ fim 
^ rtw ffw*! ftaiw# 
^1 •!♦ ^Wln A Itw B « 
4 B ^nrt A 41 4t«tS4 
*t1Il 1 *44 ffe^ ftW< 
«wn ^ (K) ^ k4i >iwro 
ftHW «jWtl¥ ftSrf 411^ 

^1, cvvr ^ 4t« 

8J4(n 8» lltft* ^ 

ifft« ?ht» I »iWii K 
fit* ^ 4fi*i 4tw. 
4Wnii4tH^ mt^^cs*ltcw 
K C4 ftcn »ift« iFtItw, 
'Ttnn ^ I 141 fhar 
tn tfv* ^ It? 
4?|b ^ wrfpit* 

e?P( ^ 1^4 sW 

aisitw^tt 

iR?!? t*f6) tf4C?5rt ^ t 


ciw ftfirt SWrwtw r —111 Ite wts^i 

cw? ^ cBtrtu Wnrtt Win 'iinw 
?fi*i >rt«(ni ^ cirttm^WT cwE? ,?t<r ?iM, 

ft*—I4t I *n? *W| 4B( («t^* Sts 

»trt nittw amt*? i '•tftftwftt 4ti5(S >iti- 
Kdiv inn |»ti nmrt cwt nn i 



ft*-*4* . 


cSlinsrt^ {Telt^raph ). 

C&^SEtf^;—»»Ttra nicff** nrit 
c<WW cfeftidtw 1 cn ^1* siw nt# catfire 


CTfw dHu 



ing l^tien) « CWCT cWft* 





•0C« 

w, i^-i. w'‘t -I' ■-'•■ '-■•■' -■ 

'SnflC¥ 'firf*ffe? cShs’ ( Receiving Station ) ^C*( i 
?? CTf^ 

??C3 *Wf[^ «3fcsT«R i[9, 

'«I*rejS 'sttjfsw (wireless) 

cCfqaiiv [ JTrti?i«i cSf^aitJ^a (Sjfl<Tl— 

*T^aiC5 ^rral ai ®i9 (Code) 

^1 tii^ls *rti^ « isiaT? . ft;®—si!#* 

*W*5 ^!|l ?? I ^3*1 '2ta^ 

an'ft af^i? ftaf w^u »ic»««« t 
(Single Needle) k£t*tTi^ ’ —??Tr8 
?lT'«»i»ir:^, fes sm, ^^isi irciti 

h 

CT fifE^ -a^^' *flift5» sTf I 
(ii’flS aatci?? 'stsifev 

■ fp^—eei alTTfc^ C<fTC? I “?EP! 

•a^lS rffpw '^*ta *ct! 5, «=?5C® »n?ii jvfen 

>rcT® >ff?iE® I (?¥i*f c^i^f ’?ECT iiliS f^fea 
5*fai "srta^ 'tTE^, fpi? B'!»^l 1 "^sfe iiia*fiTET al siTfai»i 

■iiv a^ia *5^, •ft'jET ^1 »rtfaE9i '"raa^W 

A 

■Rf akc<a ^rai *rEaf^ Tti ?« , 5E^a aEftsw « srt i 

.isrs^'^ (Morse System) :—^l^lt'5 3ilt^f^5Tl(|. 

TRrt 4 ‘«tE*nfTf ® aral 

fif«5 infv® I c^*> c^i®f « 

CTt^ CTW faftott? 'SEa'aTEa fV?. (-iJot) '9 *ftf? (—Dash) 
talwTEa fT»l ara^ afEa* i 





««s 


(Morse Sounder) :— 

gr? I 5W5 «I1W%tijft 

irca* "W «'2f^t!5 

^ 5$c»i f?ftai f*tfli ^*ra fa's 


"W ^ 1 <at "ptr^M? ’IC'tT C5 »ROTt ^<(P( ®T?1 ‘SPII^ 
^ I <a? *n:^fr Jf’nw ^j?*(i*( 

■»ia I <—^) (sjT’t (-) 'fes^ 1 

^■3^^ {Morse Printer):—IJtS 

(£1^15 ^OT) ^I?rl Bpst*? 9T# ^*l» ’(ISPS 

Ific^ Ft^l, t'Rt 

-*H '"iwn ^3t ftt? sti C5t8 fN ( 56 ^) 

« 'WI’WTf® TtSt 5tCT ffrfs^l am »1^ fTM (®PJ) 

^kS I tnt « 5S[Tt7ra ^isRW 'ttflt fsrfeir 'si^? 

Jiw« '?f5'5 '9 CTre '5i5pT?f ^ i e«b- fkat 

V\' «t1T^ »ttCTWS( irf%« I sric« s K 51% 



{KeyJ.L »ii^,>8 ^jTi»lfa i ^r*r- 

'sTiEi«f^OT ^ 

Sncaa 'sji’f 

i“ 

fift^n ^il5tfa <«^T? 5r% firal 

nitCT « (K’UJ 


..* fOT—Sf»V JUII fwi 

(Relay) :—^ <9jW » 
?ifOT «w^ c^ »i^pa 'fti t 
aJfl I ifiarw*! '%*! 'aRffr? tii^fe 


JPII fWl I 

obA* 


n. 


ffeiir—eif> 


‘%c»pt’ *t«(i ftii 9ti ?a I ften, snCT 6ta 



<9CC 

I JplH 'm'Tj 5T^ 'crt^^ 

5?t»i lii’FfS ^f^rai 'sai^sj (fi^te 

^<5Tr«^ *l»!f 1 ’3'«’F ’ITfulf?9 <21^15 »lT%'9lC^fl 

3i<(j tTO 5?ll I ei»i ftcaj U f|C9i i 

CSf^SJtf^s (Duplex Telegraphy) :— 
^ ff?n ^Tiiii lit? I 5t 

at^c? ^51 51, > I fgat, (;l) f«^Ftr5*III*l f»ltl? I 

(Bridge System);— ?5tW RffstSt? 
c’wH -45*1 5? »if?'5 »it^ c? carfii^ at?t5 5nn 

»tt<!(t?c5Ri ci^'sn’ii «.2ftd>^3Fl9i flsrfJi ??, fsprstc?? 

*i*(i ftal ^ isf?i5 ill 1 *1?^ ^^tii 5tr5 »rf^CT? sr?t ffnil 
'SI(i|3 <£l?t? Sjlfe *.<1 *If?—^WWf *lt91 

'BttWl C*f??l9 am S? -"Itcn f?^=5= 

??, a|?lt5fl »sf ’iH^t 5rtl fi(fiT5H;«9 sic<o t« i >s5^ 

f- 

atiir^l 8^* feat tf^<» 

5tstis I t5tra m ?tx- 

fe?ni f?fesT?, w (nsn 
«it^ 5t?1 CT A 5 ^re . flat —81 • 

*l^« ♦Kf W <11? If«ft fill ?1 siJttsIT 3H(I f??1 

c^itpni fl?! ??1 5§v, ?T?1 ii*itit 1 ^v. A 5*t^ 

?t?1 B >8 C <11? C’ltlSitwt'I 511 

iT^feltl erf? K CT itHrT*! 5^ m <ill 5?5 fill afit5 m ill, m' 
if)? 5?) fed ilflT5 151 C5'5 fen Itl I f^5 Cl^*l ®t*lf?£53 
BTfi k C’f mr* 5?i:»tm<111 liW fen Hft sfl, m <1)1 llll 









g?|S •iiTJiOT <fTf*CT 

{Differential System) :— 
?fTt« ‘iS^ 'Site's' (Double wound) 'wsf;^ 

'S'SSfffV iHUI I ’»C5C»1?I 

jf«(T finr *if»i^it ’f®! f5 *fi, 'A'it? *3^' 

’IX! \VS\ ^ 1 : 5 , ^=5?*^ 511 ) 81^ 

fpcar attr^ «if^'5 
?t?Rf 1 M ^TJlffC^? 
^itra fsi’1^5 

5r^ 

TOl®l D s C ^iTtf I 
w i;%5 'sr^tdS >1^?® i w Bliriie la®*! 

CT K 5itsrrtc«i w iiiit ^<fT ^ -srtTCSB *(%rt sjBPt 
??, ^tal ^»i ??, Miii ^ 

!ii (. sntcm »!iT ftn m la cti 'fil’n? ^ts ts^l& 

^rn*t d <i)? Jihr fffin Bc? '8 Wai »rtPr® ?i t # K ■« 

<a^iTC® Bfn ?tt:»i, OTftra vmj 

isi’tt? ffl, w '8 w'^ <il^( 5K<iI 'S^T? 
fiifirc® C « c ^nic®!? Piqi rw C ■« c 

Prt^a ^1 »!yi 

^«t|l C5^ ®Trtr5 55, ^C^il Br>»?T5 

^ ^tUS^t ( Submarine Cable ) ^WS 

^ I 

cWgT3|1t¥^ I- 




Tt*t IWCt* ^fe®Cf I 'StS <tCT, [f^®ITta[ ^*1 

^WW) <«*▼ f?r! cilPi® I ^lUr ^ (K»R ?<() %| «'St? Hi ®W5l 1^ 
etW citPra 'flit ¥fl;gW? C Conduit) IWJ HtT I IflrfflH cfl '5tl 

ifl 3ll( "W last atiHai I 

nil fint Hflcflffl'i c=na 
tffts fltttt? I tfltta Ur itfli 
^ jff «ts 

jiaar ^ttf, 'Still ®*li 'iti'F 

^1 Htl wTif, ^'tti '•ftH’ft??! fttf H 5 I 1 nlTC~« 'srif®. Iff 
^fiiti aw, 'fltH^sit f*w aifti ftiT ’sti itil 'nt^ i 

c^rawtw «[t?cii CTti t - H¥t H aa iir? cai ca 'Sts 'sti fsa 

l«li H CTiji® fig gasi c?^ mu «lflt^ n ciifti fSl TS Ht 

cfl^fw ftn stH « Hits iMf n?'' i^tfiS i?ii Hail cg^ citi n? i 
'jHltfll «ti fs ifta gaii h ijjgi^ 5^15 3ti ‘'H iteil tg? 

cHi It® I (Sf*HitCfl '5 sts canitw awitn fei itca «iS^ ic 5 ^gti 

HH 'awi {Infinilr) g|ig, 5^111 1I1»l®tMfWtIll •?6 ^fel H ! 

(If iflSil 'ttfata llfg Hfll asTi >fllt 'ifta’ gsra 

Hf%t9i |8 g?i:i ^gti itll usii ija l ■«t< fit6t< iftlw cwti itci HlEi 

Jtfi^ 1% ilSis nfti, tllta ^ (Full earth fault ) [ 

aiwn citfl citHi ilSim 'stii fpiti ffftii itf^ ’Flu ita. m—ift catH 
cwi^ «fa itfe*i HH gi 1 flfl, -flit ,flft cai.sifS >•• it?^ STH 11, stit 
cai tai CfltS irtt i«il Sfe« «i i f^lfi gi 

litJpR ,iti^>** ai (%•• ai niHwt ai i?ci) (tt5l^TCi, ^tll l?i»i 

= ►* H?»Ii ai<fl y itta 5:1 JrS'Hfat 1 

C©f5^C^Pt*t ( Te]e|Jhone ) :—tg) ttTH IH tilT^IH 

«oa[ "W ^5 iHifet's 

Hfl*l'8 ?5 I BflO fscai cfelH- 

CfflWl CTHiltH 

H^l=i I 

^ItI5 11 HlkniTH 

UWI M tilffis ^Ttt gSff, 






f 






§?ni c oi^ptB ^ni»i, ^cawi c»rt?T^m 

'2tn’? B « b ’RfiJJ 

Jj>(t f(ff1 L L'I fil^t^s 

ta?!l5 st?3( 5i^i®, tn 5lt^<( f*PT (Mouth piece) ’« Tti- 

<t:93 s TtiH '"itt? I H:>Rf Ji'sut 

1^?*™ sin? ^ CFi^pnralS ^si 

^tsF? *rfaf?^ « %gi 5^13 siiTC^ I 

c^rsi^ c®i)? ?^e»i^ gypFi^ 

n la’it §?i ?tra gw Jifirai ’ittc?! JH'Sfji 

^r»i9i Kt*, 

?9 « ■'iraiB? "nsffj? (^fii3 istr) 

^i:5ca(?( SKKJ UJSI, JTStf^ ?5 ) spnCTU C1^*l?5 (B '<9 b 

5 fS^ tani’T '»iT^ »«^iS tuB? it«fi fifth >itwif«i^ 

55, 'sni »reif^3 ?, tan, ji^, ‘atai? r^'Stn silStr 

5H(f %1 ta^fs^ isat? «n^tSt "SW? 

g?s!t c8Wii jn ’?!6pi 1 c®® ifi attcFf ^3 cik- 

*fr®{^ gscv9 c^flf fff ??t»i c»iy*tt«f6 

fiiti iffirai tit^^ 's -atgusi c*Ti?*tnlStt ( <fls« ^ 

?§?:«( i£t<|jf ncsra (3i)?aTt^?f CT?*r "Tsfra Ji^tN's 

^'<1 ’fn f.Fhf’Hrstj "^51 ‘iwr 

f^5#ni ^ist; OT')?*rrc3? lat fnil wfnf^^ ^1 

^ifir^ "tctni IS? 1 'S^c'i ^ 

A. ' 

< 11 ^? asi:^ Sit^ipt^n « firfjfgi'ti ®t^ ain' 

<nv. ^ «tfn ^tt^fspF d»f»ic’Ft5f m nis 

ftiTTsTn ®Ti?t ’*11^’?® «tt. jft^icTn !fCT Mil 





^Sl^ls ?tp«ceni (SSB'ISM C^ il't? 

«f%sr 

TTCtS 'Bltt*! i fe5— 

818, M 5tl^taFfWT=J 

STt»IR§{?J, E 

9?5 ‘ SlT^fil^niW 




mn 


."^iiiiji I ifT'finii iLjj 

fer—SIS 


r»l»r’ '9 R»t' (Ear piece) ^ \ 

(Microphone):—' 


fml 1(5, ^JTfrtfii^ »R^ 

^*fl *lfjt’ric*|3| (St^5 1 ^5(1 B1« fes C 

*5^15 (fv9 C; 9 Cj 5?f& 'Tt#? Ifl«a 

4^? C I 5tra (3^ 5^3 

<51^1 R »1« S(<(T ??St 

fei—81€ CjC® ’^TpraTl? I C, « Cj 

51W \ C<flK "f^f 55(^1 Rii] 

I «W =11 ifW C (flfl (^ C, « Cj, tiW 

ifftiS C iJl? PJICTN ??C« «tTi:^ \ 

i2f=1T5 ft%*f R *1*0 ^ '9 C«h?- 

*ft®t6 5r 'STCT5?fl "W ^ \ ^itcart- 

C¥i5T ^ir#»fetca Cua *tfiiat<S '0 ?i 5ti@ 

iRaftF® I tal ^1^51 '•'9 5^lSa ^xr 

*if^ »Tt^, xWra "1^ =««►? "i*fR atal ^ ^ '^ixx 




M j ^,.0 ij^ i^>«*-ii-..-j 


^D 


^*jc^ nw V^t'sfar <a^*Kw ^a’fiS *r« 

iTf?5) sflw, ai»T9 «fCTi <at 

¥J5t(*It^1*l ft*r5^3 ^^I?, 'Sl<t^ 

^1% sn, ^fea 

*ifiuitw '2Rt? (rfal 'iiai*t *i*iR ?a 

III CT ^lai apf^rsilBa i '5ca 
tat ^ area f tat 

fafu^ fal aJsIS 

fa^rsta «tca aiaaf^ J 
t'^lapTR aa»i 'StciTBfii fea ei'** 



fKf—8 ■!<» 'fl’fit attcarttantua ‘ani( « prafatu' i 

C&f&TC^lr=T ^\5T^5=ft=r !^i.'*JC5»iiiT ^t-sfi:— 

w 

tai atai ^iTMfaijTae^ rrsar arm fafil Tai aa aiart® ■«i5’itc^5 
aWa afaa^ -ata^ aa l ’iTalaa lit^tfaiJtta Ji#nt »ii5t*ia 

*iai faai <sfaia aca, ^tal aa si j 

taa? tai arti t, laa, laa*, *tfaaf^ aa a^i 
aiTtPia atal ati^aFa \ <a'gf*r 

am fsar cafaw ^ati aftca i laic's aiiSrta 
f^— 88 8. aca^ attliaFfPFiH isnl'af^l atawa afl® 'S 

P 4 

aitts cacaftaT^t arcac»ia afl's ui^saft ajiltfaa ajaia 
»iTttini aar fasi aca si, c^»iaTai caW'otltre tfjaTa 
•iilwa aai faai aca’s lata c«ic*W caca'eAa *iTiaat«OT?nTrB 
(4ti^^ aft's ^asta) afi^'s aa i atarc^ aiftift a 

|i 

tsfata tatlarita aai faal, c^aaatar cSl^imii aiaala ^iot, 
tstaTfa® aa 'S’wfa aflcsa aian war i *« ?l' 9 i ctw ^is 






■# 

^mi 3i «!wi 3n=?i 'Htt^i 1 3’<)i«81 fka 
3Tfei3T3 Iff^ f^tlS i flff»t®13 «il^t5 ^3 

“Stf^ I f^f’fStnS «10I SItfijSI Vtt3l W 

f?ai 3lt<(, ^'S '8IN'5 «t3T5 3T31 ?•&! 3lC^ I 

cJic^'Stlts ii«a 1^31 ^ liisJKSf < 2 ( 1 ®- 

>[t3t3 ^?5« ^3, ^li?C3Ftf:^CT ^<tt 3»l1 I 

>3*11^ :—£$%¥ ijf ^*11 ^%® 3T^T3 

^TI^'S 3Ff5t!5 5^*! '5t5Ti;3' ifiOT^S; 5lf^t3 «tHT8Ta 1^1 I 

<i»? «*tT^1t3 yH {^) *tn*(OTcfel 

?t3i:—cSmtipW 3C51I 4’>Ta «ric3(. lag; f<it»t3 

'OT^tl «cflwn ^11 8 lb- fsca* jar^iOT'i iit^i 

»fc?55 iff^® J 

(■ % ) 3TI^ff3 ^t3l :--^?1 811 fBta Ifpi® I 

3jtfetf3 c8ftc¥is 3tB^ «rrcv r *i3S"i »tira ’Fic^!i*i* 

^5= 8|^J I 'Sl <llie!f3 *163153 (Sittsitll C*n I 

( « ) C»i^1*l 3>1C3^ (Central Current System);— 

<a^t6w 3iT6if3 ^r^iwrttn «rtCT' ciS*!« 

^1313 <fit3T3 3I33T3 ^13 I 

®lf*P3T3 §«tTfl :—^531 *1J«IT3*t'5: ^351^*3 31 

_ I _* _-i ■ , , ^ H . , -W ^ 

3T31 53 I 81ll*>l «jr8i313 3J331 « 3K^ I 

>% 

<£®i6i:*) 'wrtsn *k»i, ^533 ct 

31^3 3f5'5 61? <li^C6C»3 C^It^ silfW? 

%5t3 91f^3 i|t^3s ipf3?1 C<T9 ( «ilt 333 “W 53 ) I ^31 





fsar—a Ik- —aik 


C*I»J C*IOT ^ 

^’T3 '*Hc«rt 'sw 

<^WKt^ C■^:¥ »Il^JT ^tlSW CTTI I 

811 feta «q ^rrsp^ 

ifpf® 1 
a Hr ftiar ’irt’iPrt&t »ftCTl^ 
<rr45 I Bia fscs 
*iT?CT tilfiitsFTJi 'a Ji»r' cfef^i- 
<st?F 5fH!i ’n»(*i ‘a'tt^ «rH^ 
I 


1 

I ! c^ftwciT &jt^*rWt^ (5^ ^ i 

^ I ltc?f stilj I 

«\ c^5T, c^fiiJftT « dfihcTt^sT Sew fV ? 

B j jiv® c^ TtPi «tff¥t?T ^ftn 

nfj^ ^ ^ S^t \ 

II cfe%<Ftsr ^Km ^TOTcra Sew fV i 

»a> I c^ ^t\ Pififlr wfE^ ?|t®T 6 t w !i1“ 

^5tftl ? 

^ I ^flclftfet Jl TISI C¥*T 51 I 

k I (SrfemR "ifws nfii^ gfl« ir 

Tl^nrt* "Tff ■tfip ^ ? 

♦ I fSfirE c^ 1 fefl 

Wi? ^ 




( Wiring ) I 


sfi'g *ifft'^ ntnr 

y(B|i I 5r ift^ Jt’F?! f^sn «t^ ’fiw 



f^—eiF ■ 

«n Si’S ^t^*i ^111 

p|»l^ ^filC i ^fe»I CT *(T^ *T?<) I*! i2f<rT!? 

«r^? ^it ^T«il >2ffi5i i 

■ 

(il? > 5 !gi^? ^3 I (ill 

*fT^t^ 3K^Rf *1^*13 TfflSl "tfe? *(f?rel»R1 

qrn I ifl? 3tcsii ^iic>ra 5»T*i <a^i3 "ifen ’(f?- 

jni*n) m ??ni f^’rr^ ^^vs, i ■ ^wrs 

>i?w »il%5ft«'s ^ ffl '»r"ft«. 5(ft5l sfl *(:?, 3tc»» 




•i ■ ^ V ^ 


•Hr 


^^8 




^*11?' en^H f^<fa I ‘c^if®^ «tf%! ®ta 'gft ^ «l4a 


sr 

)5a~eb-i 


fm —8»-o 

fsaj—sv^ 

c^ts! 'ife'S 5^1*1 5*5151 ifef 

'®I*re5 ??t5 rirc^, r^fe*! TR f^5l 5T5t^ *lt^1 ’Ittc® 

^^c»l 5IM11 ifiJlsi C^R *lffl«f 5t5\ C5|il ^%5 ^ 

iit^T:5 1? *a5tni5 *t«t 'sig c^fsi ftw 

>2|5l1*ff5 in ’TC? I 517:55 C5fent^% 

( Insulation ) 5*l1 ?? I •4^ 5H^»l»1tR5 *5131 55 i?5, 

515 55^ f^KR C5t^ 55 I 'NUlfl 
^9t»RR 5tC55 ^flJ ** ^1ff5 gfVs fil«tCTI5Jt I 
’if'? 55il?tlt 315 51^ f^llR «fT§1^t5 tSS 
41*11^1 ?5l 5Tf:*« HRl 'a?t5 »l«5ra^ ^»t?5cm 

4 

( Fittings ) «cftaifi I <a? 5l5 T» flilj 511 
fill 51 5!C*|? *11! fin *1^ ll^tl 40155 11 I «r54l5 31t55 
^^1*15155 (R? fi^lll ?f5C3 11 i 
















^!r%l 




1 -H ’H- f r Jf ^1 ^4 i,fT- 4 


iT®»T «rflTRi? ^trtj CT '5T3 fj "smt^ *n*jt?.*i«s 
'31*1 ■■a^fPIH <4? «im*fE^ ?»FT 

’I'ift f^3l 5(1 ^?T9 ^3(3, Sintra 'STR 53^ W ?I*1R “S 33f*(ril 
f^Fal ^ ?3T?I ^3f*l «rtt^ I ^5tt3 ?®R Vlis!& BlfC*^ ai 
ffl, -5^ tJsrrtir «iT»(’PT'^ 7I tSt^® ^li ( marline ) 

^(>(5 *41 

^fesi s finfl «(Rt«JR3 f5i*ipi st®^ 

"STfl ^tf?5 ?5, lat >(5(1 ft ilRI 

f^T?( ^1 ^3i ^fSul fli ’(ttC«F, ’Ft?*! "STtSl 

(. Leak) ‘•■'Siff^ |i;t^ *1tC? 4?! 

’RE?R W5F va’F nf?f^ 

CT'SSl I 

C? ?t!^ ?1 ^ *(f^ 'SRt^iF 313 ^tfa ■S ’1t’(! 

'«fsic^ «it5t3 >n?c3 *fia(— 

■> ) ?Rl (Cleat Ki'iring) 

5! I C5FfJtt 3T?1 ( Wood 

casing wiring) 

■01 c®ht?? *ntt*(3 5(31 ml 
(Conduit wiring) 

# I ^5!R ?R C5it3 3H 3ta1 
{Lead covered wiring, Hen¬ 
ley’s system) ( 

i t fSP© igT^ ^351^ s»rr5T*T ( Cleat wiring) :— 
*p?3 3l 3T^ ’Itfl Tf? ?:^C»| 3ff3 ?3^C®T5 




iFfli ?5, ■4'!rir*f ^c?s cf«ai®i 5 lr« Jfir«®l 'siw 



fear—#n 



fear—sirv 


51 ■« 5Jii: ■tf^a 

'51’ie? «, CTt^rat jjtarti ^?E*i»rtJT ^ 'stata' fl^utiSa gafai 
ai (iKiJa §*(a f^i ®i^i at«ii ^taTE's OT«aft®i3 *if?3 
Jittai^i F5 *111 1^5 «?i% a»ir aa bvs jets 

f 

fttfe « SM fls *1^ ^'Sai cifW f?*ii ca«itR*Rr 
fjFi> •if’t%® fit*! cf«flTc*( fe 5§fnr 

3?t<« ftK f*R fi *iit*!l «ita*r .fsatlai fe® fa « -^taraf*! 

ftc*i ^ nrt*!t«r?T ftfai «rrtlt? fa I 

arlff i i fa »wl« 
flc« I®™® fa 18n fei pH c^f^ 
fw cfflal fl*i I (4)1 f*H « ^ 'siaia ftsg. 
f^aa I ajfa (Hf »avita vli*T CT«ait»)a »tff« 
f?fe, cft?i '®ta <9 c^fft fipl ftfafia fife 
‘ejitf I cf«atc»i af*r vfaira Ht*ff^ alt^ ai c»«aT*i 



























’tt'irafl JTtlSiJ 'SW C®I*fS %*i (Drill) 



Slrb- fr91 (Sf 

t^'S«rr»r « 

($"') 2(T1I 


^ iirwa disc's c«l*i^ 

!Ffj|?l it ?tCS?I iqMI ♦ttfe JITtt 

t 

^la c^t*?t <at^»t ffirs 

lilt %:m WI 4(m f^t»I5 

•iit «'siin:®i? >Tk3 'jFBtE^ '«fii6ul <irtw i 

ri 

til? *ff? ^fTfS? ( ) »ra CT)^ ’URfS 

?t*[ (Kowal Plug) ?T«I1 states ( 

a»Il CT, "if^ 

a»5r ti)?F|5 ^|«aj *1^ e ’bits 
<2(ana'$c^ *nt <tt?Fi «iOTtifJi I <aif«9 ^6r?ata *i>ra 
«*trt ^ ^ftsl 'sra 'SiaT*fsi ?? i 

h J 

5ll5 'Sin?, ca§^ %1 <ataT? at? ^I'S (Lead) « call fiRt 

w 

(St'SJia'Sa vts 'St^tPF fa&t< (Return) afU aT8 J at?TI« 
« l?i»fc<f? ?WJ WSfa II5?T6? (j[^ad ) 

(ieft) « (i?etum) { Aight ) 

?iT?l ??, CTiirre ai Bim « 'sm ata?!? »it»[ 'siatt..^ 
?? I 'siirc^ a«R c¥TJt c«f«atOTa aai ewt ^firai ?s, 's?*; 

■CT«iTnia aiaia 'stca? %Ta ’Ttt*i al It'll a#? nTTcn? 
sai f?ai aj^rs ^t^ips ^ 'am a'H«3l al igjw atlM ^ 
at»i? «tpiatt aiiw an asi? ^aaaill *ti?c*t? w 
wT*f aifl's: «««*! jElRS-^.t^ aiTartw atf?? aral 



—8S* 






h 






I *m9 5?W,. 

spifW -^U 5ll6^ d^slWfl t=R?dJnJ? 1 t0 

5#t? »tT5t£W ^t5l 'ffl’f ( s^ f*fll ^^5CT»IH ^tl&^l'i »1'Jra 
•i^Fj Ttf«ira «n sHa 'fl’t «iu *i1 *»]:^p I 

«nf w '4’it dS 'ft’t «l^ f^f'^st ntd 1 
?5|?id>Il:i ?r5t5?1f*lfi5 ftfm ^t<rs5 ^9l 
*ff?f^5 ^f?ni 5S, si<5^1 '»i’tf?'FR ^ca5 

■tfe* % ^ifec® I ^15 «ira9 ^*F 

isnj^st. -fisn ^ ^tTI ^fff CTf^aRJI ^^5? r|!Wl?t I[) 5fl. T’l^IV 
iSt^ ^£*1 <M Ti?CTt<t ^1=^ 'Upf^ ft CVH «fi?t^t’T- 

c*iT^ ’wft ^tftd «T?td «r^=i'e *iti? i *i^t? 

sa? jftnr^I ®!fcara Jtrid ’rai t? j *itarfe« 

^ I t^’F «fC5'& ■■Ft^'siftS ^f»I11 

^nc^ii \ C’FH >ICSJ ft^«f {iPEtflf 

^) fff^t5« 1 'a? ftS’? ^frS, C^W-S 

• ^ 

•sifmi strait i^rft’F -srii? C5i*( ^c?( I 

«'RTC'3 31C95 ^ 'or*Rl C^TH aCTO fTf^ 

«* sn I =T1 ^1% 55t^ w 

^5,C»I?W3I '§1^«»ni JTt^ 3T«rt I 

??T3 f? dW csfti ?5 I dr»i as^ 

fOT elf's!! I '*«riPT »tfsnl ?T«j >2JHWfl ^STfl 

^ Jf,cirt»t 

^rs ta^i& ^oi*& ctrwi attstsfii i 
c! =^tCT «fra^ w 1^!, ^ «Tni 




leaf—«»% 



w >!tl5f ^ (fiwiff iftdn )f^a *^5 jtvii 
vnic* tiiS ^f? cwtwfl S*ni 
^ fei W« CT««n?n *IITS»I *(.f»fl ^ ’1TW5 »ifr« 

31^ 5 ^ mt '3 Rcsni Jwi ^t5»nrtt&# 

^ fiOfl a^fel^ CiT«5t»1 if?r« ’J«tV «f<t1 JWffI I 5(^ 
^ sc^ «ri^ »iTf^ a^ '5FT"n tw 

'5^1S« 55 « 'ff^ 1PIH 51 I furs «ll 

Ittc^ 5?CT 5^af5ti&l S^ltl ^*11 ftn "Mil ^111 SI-JU 
C^T^ VTIC^ «tCT *ltCTt?f 5^si 11 ®tl ’WJ 5^ <frfVw iSj 
!sii ^tci 'sifif "iif^iti *Wtlsn t Cl 5^ ^Pl 

'sti 511 cwf vftai iflcinn 51 , "^*1 5tC5 5 IWI 

ICIJ ^liri CT'811 m 1 C5* ’ftt’I •—»*rtl« 51W1 
^ fi:^ Itfrl *il 1 ifltlTlR ( iF5 ^lTf« ltt»l 511 5»r5 

«ra® llftlTl ll'gl^ <* •rtfH CirlsR 5T51 4ftfl1^ I 

VI {Wood 

Casing wiking ) :—f7^ Hit C^flt «IllfiRH3 ,1C1J 

ftPH CTt: ’IKfl'T tr*l*l *11155 'Sll lU 

frSI sfl »!l<n3H ^Tdl CTfl'Hl '^5' 11 IcSl IW fWl »I«11 51 
HU (.ifltHl '5Ilflt' ^ BTH »!t»fl*l 511 C1511W1 ItlT 

^ iltltl IJI 5 ) 1^5 'stlTfltHfl nil 511 51 1 
Ulllrai *i5<^ 'STl"! eltl 5^1111 511 'C*l«lt5’ ^1 

H 11*11 iifii *1*11151 i Ht c^ftt,5icil itN ^lit, vn* 
5^ « *1» *i 515 BWfJ ClflC5 *1«ll 111 Hie ^11 *[,« H *1^ 
Wtn in C51> If 511 51 I Itllll C^frsH 5ltS 

iuntrs: ’ii^ 51, ficii Ticilji w in m ♦Wps 
le fi 






’t«rtcT i ‘^Iw* 'Btcwt w 

« ^*ni?t *fi!^pT‘f’ atCTi (swr® I ^ 

«fe fRl I ^ *fttr»( 

ftftfOT BjflFi atf^ira c(st »iTf^ <n w*i *wi5*i 

^stw »#W *a9C®pn^ afesn ^Bit c»frn<aairwr«T^ 

5T*1T#^ Jp™ •I’W STfws cw '5TPI5 C^Wt« ^«f1 «tSf SI1 

*ft® I '5K?f '0t«f {^ c*tiw5 «Ilf pr«fl 



stiTtif!! i sa® C^) fscai CW? i 
C^Ttl 'S’tflf fifcn (4) 
’reKsn I '«m« 
«tfVv »nfi c^*i cvt*! 


155—8 S3 »fws CTR tiST'fc^ H Sfl ifhs 


■ 

4sl5 11 fiiSinVt® «rtw '■TfwCT 'Stfltitsr 

%5TW5 ¥R^c*i»rpr ^51 -sKflliR 1 ^sursf 

'Fif^*ie’ (Bridging) 5C>r |' 

® t c«»vlc5^ 'STiao fpfsrt 


( Conduit wiring ) ^ It* e¥^<<5 W*fwi "SOt 

»i?«i ^ f»nn ifi cto *ittt*»t )?ij fwi ittrv »i?bi 
5r«n w, «raTfit im iw i 

5CTJ VfMlf 5t5l It lilifin*! 1^11 

c^Pf^n fW I'll t «4#4in 

C^l^« W31 JRCTM llffww TO »«»R 

fl *iwt if IWttfira TOT ‘CTHlrora* ( Porcelain ) 

mil ^ITwfiW *rtClT^ t *^6 « fi1>T*t'''BtPll 

<6^5 llfl >1® JUftfe *WT15t lit? Sl1 [ 



^ ^fir ^51 ttfCT5 ^*ra f^l 

"Otv « OT^IF 'BRCT ?ff »rDf? »fCTI *llc^ «W 
vtCT cifr«« CT, CT *rt?*t ^1 ^ f?fll ^ 

^fe«C6 "St^T? *rc<ff CfTH ^ 'S|n«l Id TOI I 5J*J 

tttflt *1151*1 *ftt®1 u& ^Nlt CW* I 

>?t»n^f c#« 551? ^131 'SWtft? ( l.cad 

covered wiring ) *.■—’Tt<mi‘l *n*'H ^3? ^3 ’■tUM 
jftdPS C3fen P31 *IJT3 ifl* ca 

'SJM <lltf^ *ttt3 m I ^>rl C3lS^ ^ V<R i 

^t1(l* 3 5tlT5. 
o 5tlfe *f<H5 
tfi^is C3lM3 

f6at_8toi( 3It3I I 

^Srfl «irfTE*l« 33T3 sifr® ?*t9C»l»rtiJ 

3t31 «[*« 'Sl^ 

»53^13 I 

St Htf? 'StH^ 

fisai—8!»« ( ^ ) 

» 

*?f>it CTfl® laBfri^ I ^ ’fife 31«’IT^ ^ «tif faW 

^lrtJ3 3(9 *S 1 "SW W1"*t •it’ll Piwa 

mi m arwu HtW3 ffl«3l5*ra 33J ftn 31^ W«3t*t *R*iriP5 

33 I ««t 'ST? ’tlftt^3R »n!*l3 CTf*!? « ^3tfin 3*” 
f« 1113133 fifS 31 C3«t^ '3JtfW‘ii3 

»I3ft3 <51? ^3 3t?t^ ■31t3 I 'Si^ ^l6|9t's 




'flsfB *j^j ?rf«^ cw 'Sim ^♦im ^t’Tts c^tor 
>i^?i ns’^s stntfl 'nw ^ c^®s ^*n cw 

W1? <\ C’Tffel lT1«lSfSlt^9r^'® '5TS ^tsl ^ sn:*l »r(»lfl VS1 

?ii I li? ifsi sitr^i?f ^1^ (£1^1? 8 c^T9 f6 i csi6i 'sra 

c»hc?5 et>is 'BWs: *i* ^ ^fesi miSra virrtsi fffll '*1^1* 
iifs-s 9Jt? *iini I 9OTS *n*t*(s nft'TO ?5ts *‘tni f^'S 
'STt^l aW( CSptt ^ MSCT5 'ft*I 

^<if» -si c^. w ^fsrt*! ®Tfl ftsi f^5r^ 

^E's <{trv ^Tf»oni c^fear sflWS ^pttss c®» 
WTfss fn c*fTa »«:i ^ «fi'5^c<fe*i '{fsR 

s#® mt?ft ^1 ?9, ^ Sira ««r 

BT’fe® c^ <a^tca ^i c?ia «i%a smi 

■»lf»ra ?5W '*1^* »tlf*I^TS Jre'Rai I in^ 9811 

PI? Ifl® 'wf»(¥ CT *11 '*(11 Gift's ?tflTt5 I 

^gi<t if^g 'sttw g[T?a 9 SfTOTS ail :—c?sw 

<ll®lfr fltg fSPl ®T®T3 9 fe ■fM ®*f51*l1 'JTff^ S5, 
ifv *f%t»Hl fit's® ®t?CT5« It^ 'S 

»rT<in (Siatafa I swfr^fc® 'aiJun (•>) 

£®a, m^DPT, 4Tf^ I at#® r?t® 

frift-fiF®!® ■'If?®, ®rf?® ??E« OT "Tf®, £SR sJra ®f®- 

c®® >n® pw ®tt® ®?i:« atf^ 'm?® i oa®® 

'flf® "t1®1 StPB CTifri ®T®I S®®1®1 (Spffe ®?C® 
CTlW, fftsi 9 f? JR® ntfti 

^nn ^1?®® OT ft»ilt®e «i®rT 

•lt?CT® £8 ^vt fwl -amfell ?|P5tl Pit «ni ®® 



•«1« 

CTtfel MU 'SRflW ( "9 ’?Tr?1 

▼trac^ *lfiRftH <*1^ ’IT^ 

■^ifT?* ^9 W1 
TTniC^f £^?f 'erIVv 51, mil 
iJ1*T« 's'fiT I'sn «lnl«*i I 

*lfi*[1*f ^»1K1 

«f£ll Ufn 9 llt*fl '5tf^¥1 <*1? fes—8S4 

CfSlI 5§1TC5 I C¥ffl ITIJI 

\ acain <fij>i ^Tit’ f<5K, itfeiF f5>5 ?l f<F| 

% 

itn iwtsj ’pfsH <?iM‘ i «n 1^ inc»T 15 5s ■Brfr<^ cnei n ct? 
f5>?ltl ITIII 5fi ’Sfl 51 siflTO I 

»OtiT i?ca ^^^1 1I15T1 ^ fn*fi t — 

Jiritii tf« c»nt5 '*tii»n^ *1111 stUfyiTi, i!*i 'gf^in 

*(M 5r»illiri« sinfi «tii ^f-aiti iiisti 

^fsil 1 vjjt >i»®i iirti 'll? "fiiF <ftni?i |fic« 5|r*i 

ficn 'BIIW’!! '2K1W*: 511 Cl *tIlfVc|i « ittm 

-inn tifv" *(rflBi*i^ *ir?si i^ca »itit ^tw 

»fr«ii iti, viiTi «T5n:5 *>£ 1 ^ 1*11 in 1 cin 

11^505 *tt5^ 1^511 *lft6l*IV »tltst 5?ra 'SR’I ira ( 

•icvfe «w« ¥|^!5 55C»I %5t^l flfltfifl ;- - 
^ 1 w^fl *!ni 4n*5 nfiin ^iT^li «n* 

< ^tdl IKWl Sint It CW, *reil^a ^Uic^l 
ftlttl filPt'® 51) ( * 

5 I S—^ 

■^T?t ®I?C# ifftpil *tf5'e *IC1C^ ItnCT SRtftr ^ >i|« 

•I 










TT^sf ^wv 

TO? i 

o I C3It®T ( Ceilling R'ose );— 

<K^5 55 I 

-iit 'f?%t?’ 

(Fixtuie) <i1 |^'5'^n» 
9n^5 'fft? la? *i<ra 

^If^ c«t? f^rF I 
>i6^m f>(f9it<a m ?w<' ala lair; ata i 



fe?—8S^ 


8 I ’S^5E5 (Switch) 
;—atal *nn*^ 
ai aifw at^a 

Balsa ■aaia am 

tay ig?B a1 »?ta fm 
fagjfe^ "IF aifaais a®(aai i 



Ibis— 8Wr, 

'll 


* • I '« C PIubS 

Adopter ) :*^t ?5*(afla ai<( fa5W 

aiFT ai^aa fbpb •(% 

^ifljwa ’aTtai^, *iMt 

ca^aia a ^19 •aisitaj a^Bi ai5t55 alta i 

'«Rsr aaa (tfe jtia faa^v, 
caiare cat«fT« a \ Ftta aians aja^F fi i 
















•iltcsni 'Sttw w *(CTr^ si®'s 

•mvi ^ 

1 t ClPC^^^®^ {Flexible wire); 

^ *!1F 

?'e5H 

?5TC^ « ail< 

^ w 1 

^ I 

*t^»t JRF 
CTf5'ft?CT« JISW 

«Tf?r5l ^ 

<JTt¥ !fl l 'Sifl 

mtit jS (^ « 

<3^ *iT’?i- 

N ^rtfvra cT^ii 
^T# I ®” fetSSf •flirts fB*T“#** 

*iTic*^^ cyi3i’^ '*nt wfli «5m ntc^rfl >Tfr3 ’npit»r 

«<ftiT ^ivts. I 

»8ii:—is* wnnfl«ts’iMtw t 4 '•r^fts* «nni m nm ^ 

4<fiT ^1 ^9 Vi I ^«tc« CTti4 orvm ^9 99t9 lAH 
TO( WWJ C»? 91 99fs ftW ^8 TO l UtHI fttPl 9t 

5WI «TOt^^ WX 1 flftm TO91 9l Iffel Jpp 

fW^cflTO9m?ii ^>3^ «9Fti8(fn[9,«iTO9mt9 99,Jil» 
jjl 9tfi 8(9 9TO TO1 1WK9 lipWBSC, fW 9tfe9t «lTOl TO1 

wtfB tfi <^TO9i JltTOTB; 'f*’* ITO « TOir8 TOfTOml utTO I 

•«w >W ' dm 9*l1 TO I 






4 


^ 9?9lt5 CT ^*l!jirw ’l'T<il, 5%^ '^*t^ 

mo %1 »lTft« W—> I flt*fT^^ ’•■rfl 

^ I « «K9itv vrt;,«I urjir I 

4? *fft5n f^nt? ( 'BTtCTf^ 

*1^ (flt'StCT \ 

^'"ITE'ltW® ??C9) f?fel 

•UTT^ ^1) t t9t ®Ut"»t 31T<(t^*l'5: iSt^tCT^ 

«W® ?I, ^<(1,—■» 1 »r^<8TPl ^5 

snj'ww >a^r^ itTsl wi ^f5fi •a'^kj ^A!| 

^ *HTc^« mficmi Jifn C’l'Rai »wtAif sit% \ 

tftw t«t«’'t'8 «IJt^ ( Seile*^ Filament 

Lamp ) ^*0 I W Hf^il <fl? ^1 f^a 'fTfS 

•fin >»»« '9 *lfiani ilCTJ ufVB I ^ I »if^ Jn*^ 

ifiRtOTT ffin CT *r^^*i •tiiL’^w ^ 

^TtOR ^ *r5*^f^ ■ITT^I I ^«rt—•OTA’ 

( Ncrnst Lamp) ( £• »1^"I Altl'^ 5?!S <t'0 «I'W 

tii^taf 5*A ^®<!, «^Tr r»«i^ tii^t 

^fil ^fi*1 •ffinr^s tAffil w 

^fijjttn! «!T^ fliir»t ( Arc Limp ) ^»n •W I >«? *0?^ 

<a^TORi "e 'BtCT «W5 «I 

'»TtcsT;^?iiJ:**f »«if^5*c=95 g— 

<s *011?^ ’^"i *f1^ ^ <fTtv. 



*^*(?Ilfwi^ fiF*ItCT%*nW ( Incandescent Filament l^mp ) 

4 * 

, lit? ftfei 'f('55 ^oof 1 «»r^ 1^t- 

c*i^ cSfp ^ ifnci ara® 

<fa 511^51 »in*^ (Carbon Filament Lamp) 

m 

^ «iffi I c^ffet »if»i '8 -sir® In'Qt® <4®® 

CBfjtf®: St’ia ^r<ira «ti* 8 «i|^ ^’Tsl 

®ni I ca=w c»nf®J •iJl'^ <* 

?tc® «*. sflfS «f<e vni I ^rfia r.Bnf^:£<f 

^JTt'a® *irsa^a mi ( Candle power, c. p.) I if? *UTI"»tl 

icii fww*^ f?m ctSpi fwtpt'^ itm <2f«® 

in ®R oth iti Cl tflS wioth^k c»nf®: *inc^i 

c«Tftf® nni ‘flit ^TPB i*(f® ’iT'SHi 

emt®? '"ifi^ iiB ^iti 5111 ^1111 CT^ ii®t®cf Cl 

*pi’®nt'9*i nr«iii 

f 

•ijf^ »tii5i »ijt^ 

C5I®t*l 51JTC^ ms 
«tin f^F"f *n:^ 1 

<>1^ ftwi « 

‘«ii?1 ii'St s f^iii- 
£1^ irf® mi^ f 1 al, 

■ai®T»i fifniCT*® 

■1P«M wn ^av4WT^ aiBfire eflttf 





1 . 


rtiJ-i. 4 __ ■-■ ■ I ■ M I B - | a‘ Bl - BM ‘ l WP 




t?tW< «lt? ( Half watt) *nt^ ^| | 'fttOIfV 

■ 4 —[/__ ^ j# ^ ^ ^ * 

*n«(i5*i CTftw f^itsf'fe *11 w '*irt^i siw 1 

- ■ ■ . . „ 

<«5 «rt^ m«rTll*} OTfet*[ tuiws^ I <71$ 

*pn Sft*l $l?,'8?lfe 9tn^ I '2nF5 > .. ^Jtl^OT 

•n'SJTt?^ %5 t^s| ?1^-eiTfe |S» ’*1^ «i1$ «?56 ’Sirt^ 
!fl I ^Tm*i vf’K'is "ifiPF, rt^-’siTfe »tiT"*t 

>lI«fT9*l C^I*1 f*P»l1CT‘fe 9inE'^ Sljtl W I >** ^ITC«*t 


^ ^ 'S51$ 9ITt^ 59, ^15151 

istf^st a(f^ ^iTr9»i ♦tl'enrc? '«r^' 'S9t$ *195 9*9T5 i 

« »lI«rfM C9$f*r 9ITW »m»l9 Il*ff 5 ?r® 

9T9l 9T^ ®5tW9 ‘^*1’ 0r«91 *19, 

9T5n:3 c^Tsisn §5tW9 9W * 11 ^ «tc9i *itc9 1 

^Tsi *i| «tc*“t t'irc»i$ «w»i:i’?t»[ 

9n? «rr9tw*r »fliw« *rfir« ^ 1^*11I9'&«^ 

^fis^rfjps 55 «i ^ijS9t- «it?n's s^^rr'i’T *i*f 59 m r 
«®$ C^* CT5 <a? »in"'fc<f 'Sn^^T* *in"*l ( vacuum 

L 

Lamp ) 9E»I^ | ««Ti» 9WI9 91^ 9f»9l 

S5T9 9t«(J siTHfe 1W!1 *ITm 3® ^sfirai ^*1 ^fil) OT«rt 

9T5 ( aT9i;$l£9f^ *tnPR W <4? CT *lf9iIT4 f^rt <«9T^ 

m- 

9t«I$ 41 ) »155R ^ct t 

<4$ fr*nCT^ ^9«1 C5^ '«wt l%4 ""ifil^ CWirfe 

h 

91 *<rt*11 5R IPM I <4$ *tJl**lJ5’1CT C^5 t*?? Iw »ijm 

( Gas filled Lamp ) 41W "TOR i Rsg < 59^191 agrn 

4151 «tW*F|9 41*1'? 4191 ^r9¥« <^STte 4l*I ? »tn*f 

4tP? 411^® 4191 ?19 I «$ *IJ1**19TfW»*r iRF 



1- 


0-1» 

* ' 

'•d '811% w TOt I ??1 S'ttKW fet «t¥i\ 

tirt"»t »i’7jK '®W31 fill ’Uti"^ f’f^Ttw^ 

W5?t^ ^ str?i^ti»a iiiMT?? *t5 *»tw awf*r5sn ?%ii 
JiTirtsi *?nc"»ra ^rw ^itji sncv i *)Pf 

¥^19 la^tte fta '8 ^99-1 Off'S?! \ 

(.ff1i®tt99 ^f9C55 ^9*! lilt »tn'^-Cfft^19 *19^ *!IU*»t9 


^nC*19 t^tC99 
^-19 R^il ^91 
§*ic9i’5‘ *iTn:"n 
^tfftff'S 91 ^ 
91119 ^1?1I9l 9- 



’Ht9 fear— s*o fpz—9«a ft^i—«•« 

^917 =9T?19« 9| 9*1191^ ;^l5t 91119 9UT, Pit fff*nt9 iS 



fsiff” * •-• 


fpar—t«i 


1*9919 ?*n5i 91 fftffi alPfftfiff 
9191 JUTS' »91 alCTt 


919ms: (ffsrw 91919 991 


‘5 «i*5l9' ‘9tnrn:9t-s!t9 
CffWt*’ 'S ‘ll 9 T 9 tS-(StWl 9 ' 

SI1CT 911 <fl*nc9 

filsa istTtcii 
t9t9lt <^^tt99 fw 
Cffisfl 9t9 I 9iS9P<|ft *iim;. 



aujtwi IWT919 '8W9 fffffitff ' fOT—••► 

<7119 9191 91 CW 9191 91%t9 99 I 91^91199 SHffW 












^it*n», c*r5 •iirt"»ni ^ sn 1^ fin's si, 'ststw 

'BJTOTl^ ^CE *lfi?fll CTOS *(f^ 'Hfisfsfss S^ ^ 

•K'? I HI lilt Cl CHISIH ^?1 *(t'5 R) « PIE *I|!S>I 



ftsT—ct» flaf— 


sft^, «•> fecai t fsi^ife c*!!! *f^i isf^ra Hictjs s® C3rnsi»i 
stu fisji »i% aiiHs »Ttstcii •ntsi st^ »rtfl (Jfim 
»Rf*l «itw til, feaj *^» I CHW csi* 51 tn 

ifs® wfi intH, sfst« «in:*itHPr ntHw m i 
■tfitSH csi^itf cstJfBti iw ftar—I fsar c>^ H 







r B ^ A vH J 

sit#^^*nl*t!—*<1^ *iitw^% c«^ wi*WK^ f¥iiftrt»i«r 
7fatnf41 4$ c^9 vnrta 

«Rtfta ?|P5 cfs>d I fV« Stiwi *it*t ®3« *flfiCTi 

w fw5l fj I jw? d aRtifj Wirt «?to ?ii \ -at 

S» twst ItrffHtl 'efin ^*1 *(tA ( fi«i fiti* iflt Biitt-ni 

■fifea cntff ftaft? i « ftip^ + ^?ra - c»I1ot atatft’s 

51 ® *ti «f1n I -a*® ’H •avft ^c»itt.^ 
aifittficja ’iitCJf'st^ 'Si'i fcwt?» I(t6*irt ^ni:»nt 
laj aft wR asft lt*it|.i-fitltfCFf ®T£fK 
%®? ffi ^ cnH ftftffw istcff (ftfl- 
ftiwsts af® fit1t5)i ffl 

(ini «f*ini 3t f^f f^S* ^Rl aras fTalCfC'^f W f«m 

cft^S* fiftf ffl I f!i["f atl»ira fid asftf 

t?l5 ijfRl 5t*t ffdl «fcf fftSCfStf f|Bl 

!s< 5M^ Tcsd? ffi ff« «ftfe fita 'itt^ aft 4 

^df fI^Sf aCfl "^ffd 

Wf »t«i (w |r«ti%i «li)S ■nf fwl 

c*fff £*f«Srtc«R afj (Ni. frirttf$ fwf 
fira '!<tf a^ «fif cfj tirtiPii; fit»tffni&c¥ fft* 

aft ctI fil^lds ffi Off if5i^ fffe ftfina fi aft ^ ftfi 
ftn 1f5n*jf» fit's mm m aft d■SR •tf®9 f»i atfifta im 

jflHltta mil ^ftf f 

aimf^l {—ii Idf^^ fitw'Btf, j(, ldcl.1 fitatf? TOW j, ofif-ftRrs 
ftfWf* m* (•JTfStf mt® fPrai. 4, Hfi vR® Kttsfttt ®ni*i, 
5, ftWf f®f fW «r«® ff Shi;«lfi fWtmtf t 

alfirtcmi mw ftfim ftmtcfl ^%, mjtw if i ffe® ^mt*t 
cffif ^ftm I al »nn*m[ franw^i «tf% mtww ntmtira f ■sitf*ftsw 
^ fw mf I wits cfH® cm-aitm f<fi al 

artidf aCTf ftif ¥ ml i 

fPt^t^ ( Flasher ) :—ctft®!® fawinsT <SC^« 5# 

IT(^¥tC*I '¥f^‘W mtOTTV 

ypitni ^9 I c9Ta C91S 9tf| ^ 

*P# ITfl f|^ C¥TfO« f1 






t 


ariM sw 'stiftfirUCT <m. la^ 

wfi»it^^f»iw fstf^ wtW ^ I 

CTf*f^t*T ^nS^WPFI ®ftl*lt^ *t^]tWCT W*1 '9 ‘SJ^, 

^jm?i c*Ft*r?cai ^1 V(f?i^ *(5 <ac^i:it ^ firfe 1^ ^fs^i 
^ I ytmiJM «a? *!^f^ fei? fe CTf<rc*i ^ 1 

S|t^t®T { ThermaJ flasher ) !—?etftc!R 

<2t^nEl^ ®tW 
’?t^1 

*W *|"^'f I «•) 1%iai 

<a^l5 ‘l-'sn' ^rw*! 3PW^ 

?ff*^ rtitt? \ SsTT^ 

^liSpitn finri <2i?fp <C9 

^T«1 ?9C"i H spcun ^Hl I> fear—4>i * 

»iw «"mis %?i? *iffCTa [•wt*i A CB fst^ 

TtB, A ^ ¥«art ^§1 «t!W5 ?ts1 aus « cc' ftflU 

<21^**^ 9a i «fl<R JiOT b*" ai*=i fi 

« 

« b h stfifa ala ‘aast A 

•ftawa Tvairta atal B »ii at^ai ^^tcaf •*iasw vct « 

cc atal * SR atfef »itt^ ir*i< ?a « b «itfsi 

«( lii^aica ♦rtilwEst yWa sr^^ aam ata ats 

fsrfaai ara « astam aa i 

csn^ wfri’g rtsita :-~®it^ ^ «taTa *n^ caikaa 

- 'sitCT'aia aiCT, ^ '«!tCT%}wa Htaa (Spindle) ftal ^ 

(Shaft) aa) <91? *>wilr a'a^ajfii vjia 

• «iTis. *r?un<fw T1 t5f%t ia?Tf^ Jitwt’t aWa f 





»r*»i sftfl ^r»iw «f*jr^i «? vjni 

^IVl*I^ wf^r^s «'6K»ni* ®*ra fsi'fer »ct i 

Ji’nt—^*ni^ fl ^fllf »iin**u ^ftss vi>itfl wvB f« fli <■)!♦ 
iiFli'n^ lifts f* t *Twi ^t^»nl**i« ?fs, ^ft ^ m i Ji swftw 
4Wft ’W ^ 5I1 -fTf >PW HIM 

5t^ PwHi Hca HCH 9 anft « ftHtf *rci ftftfl ntn i 

®13l^ ^t^-e=7 I 


* > 

tWcn*? 

|_ .. 


HTfCfeH HTeSt* ftmw OTJB 
«R6 1 



«€ ^?C» » 



« « 

s n Hwa i-*'* ; 

4 


)**• 

-a^ ?#U8 >•• HItWj 

+ 

1 

(V'^ S!Jt*^ 

1 


*IM«T3 ’rtW Stn 1 Hi(Ca 

4 41! !•• nncw 

*rl««t* ft® «tfe Ht: HtJ 
f^idn; wn^HisHn i 


hI HP «flft *Hr»I (Hlfes Ht^ll («G •»« W 1 ira 

«r$fs« <i« «*t4 HtMtH %l3tl ftlt ^tcn StfipH tlltM t 

HIT^ gum { Are Lamp )*:—CTTsi 

CHTif ^ ^T1 OTHl CT C*t* ftll 

ftlH ^5 <iW *|pr ^ t VT»<1 IMCT tnjp- 

*1*# fl*nwli.^ *ftCVj iffCH ^IC®I T®$ '®r^^ 

i*n« 'iTt^ '5^* *twH HM fic« <fr:« hw; 

^5^. (?»?t ww CT^ 'Hirraw *f«f w htsh «aw 

iftlH 'TOJ, OlH? <Sr ny fHfiW ffl, CHt 

^w» «4TfTO ?IP5«flOTt «t «W*nft1T '■tflRli 








t H r k r V V ^ v'- f 


^f»ni I *811^ »ijTt*»ni ^'^*tf% I (Sil 

■s[t^ jp^ ’I’TOi *a^t^ *ittt« •fr5 ^ 

Jtc^ I ^ni*i wi^ii f^-fif®!^ «8F?tan« 51 \ 'S^ iT^iww 
*tf<r5fc« ^r^a ^til <tc^ i 

'StC’liFI '»ff^li ^'Sltl ’JT# 5tl11 *5111 "Sra 54Wt 

<a«5|5l® 55 'Six 4ra®^fs?l^ ^5t51 *(a*^W5l stOT 

T^ f«i^ 51 tiix '«irl' *i^TOi 5? «iR« ^T$r*i'^5 

^559 5^1 fl5JX*IW ir-ftira’f 55, iSlt C*T^ ITITI *t*IT fill 
fi&K <3115 5t?51 ^T6 c= 51 I O? felt! 

»r>ra ’twfB® irninfe 5tc3 s^iti ^5t5 is ^ii 

5?c« 55, ^t^iw5 fl’5^5ifc<6^ '«lfsf5; ft-sf® 

5'5, C*T5^flt9 *lf5fi6® 'SltWTC^l 1*11 ITl I 

lATflJ:!' i2tltf5'5 (Continuous current) fl!iK ■ti'S’l 3f3 
'SI15F »5rfC"»11 *(I>}5® cai^fle® 5tP5 9 sj 

^ 111 I *5^16® ^r#tf5 ’^TCTtc^i ^ i1 5sitl ®51 

^ isn^ 511 at 'sii^ *ntt**ii ^11^^ ’fiaira 
Ji^1 ffiiis ?i I if5ic® »imj« 

’"iT’lf!! *Ttfi'5 51 ci?^ 1-’lt1‘*IPl#T i^tl *ir5lu «Ttl1 
tat •m"! 5tii 'rti® I •nt^ wsfi® 

m 

mfll ^1T5I« 5tc*i <2t®J5 fe^fl tSltlt®!* 51 \ 

»it^-»IIl"'1 itW ^5tl1 atrit Jrrfic® (wflt? series) 
’TX^'S* 511 Tt^*n! ^^I*rt511l) ^5tPri '^TC»1K®1 itai 
»Ti®*ii "iftc® *ttil iti. at »n^ JttiriT®: *« 
5tc®8- ITl^® 51 I C®T*^ *nr^c5 "sn^ 

«ITr*t H15tl isfic® 5tc*l 51 ^5ll1 Clfiffejt** ^ClPfl *(f5®, 
1* fl 



f^fiira ^1 ^C9^ ’*11^ *1IM f'tfiw I ‘flt •KTT'RJ 

i}^5 -fll® 5?nrs»i *it«Trc^ '«)^ «5t^, 'st^ai •sit'sutJ *m»i 

fsp^ »IJT"»I 14 ^ wr$ »IJlC^’^q^t5 V^5t I 

^#191 ^t^l ^Irti? 

WfljC^iR f»lCTJl1 ’Ft<ll, «It^ 
’SMTP's i±t?f73 

?55| I <5? 

®1JT"^ »l^«lii tcqt|.l-5Tf^- 
ct( 6^ ^nc«i? %n1 f%*i 
•ai^'R JirOT’l 

'iltC^, *p*t 1—1 I 

«^». «%• ^ I irt^> ■® i ^“'Tt^ I 

<*^^3 « ^"TT^ ■'1^ nil^ 

TO I ^twfl ^«rlaR3i 4itr, (tsa, 

«^* fetoi pf^ta 5tai ( 

fKarffe £?» ^5 "'9 {sinnt (^*5{5S?l 

<3IT*ltW? ^1 Sift'S CE51 ^1 nf^ TO1 ^ftT*I TO^Tfl %ftF5 f? I 

fft^ttw Sift'S «!l^ c*!l? sRIfSF 'TO^ 

*9^t 5f CTl? C^m TOCTO TOII <2lfti TO 'tC ^ 

c^is vt?c»ni fe*(5 i%ra ftrv nrot 1 'vcsqlg ^ 
vi#i TOPI Sift'S ftfttflf ^Tcf^' st’rrft^ f%c»it<Sf 

^iTOn si'll ftsw f? ( ^ Tits'fe aiTO?^ 

f5I»| iSf CTTSfet^ TOOT® TOn WiTO frtftfll TO, 
wt *ItW ^1^^ iftfts TOJ TOTPl stll i^Spfts'V «IT^ ^*15 TO | 
v? *nnf, c^ii ^11 ^tPB «titT, 'suit's 




■vtflwir ’I'? 5«?i3 JRpi ^H»(t5i's ?ii I 

«rt^Tit ftfl ^n»it^ c^si^;^ 

T * 

^^fTB c^f»«i ^[5nr« c«t® c^ sn^iiit® 

>« qSTftt® C®*! t 

fai®f -sitt^? ^)1^<(15J s? ^fllfll Jit 

®wT"n ^ rtT ^0 I j\m ’wq Ji| *nl7^ 

* 

fnfflcs, f'ef 

C’5ll'tt®9 'Bf^^l « ^t<ij «?f^ *11^ « 

^■*IT^ 'Sl^ ®?!t*»(S ^I5|15® 5t«1 <ITC^ ( 

fes afa fBar i ftaj—tn 

{ Mercury Vapour 

Lamp )!—ajI5»r«l C3*IfH ^1 ^ ^^Iltfl 

■ 

i=T5j{a^ ""itwra iirsfli ijttEa yira t Jit shTi-pi istfa Hitt'S?! 
• • 

•ffartCT «rts f « 5 it “tRP atjp fa i Jit ®iif»ii:T 

*iiW ^s I tftf “srafa jpfsi I twf »ir*a 

*!fi *1155 I Siceate nT9CTit aa® « 

^*fcfl?l 6 c*ilf frfst^c*!?! Jit BotM ftta ?¥k^ 

^T® j5^ fimi *ftaf ^ 15 ^ ^Tc*if ifwi 

f5 ajltfia! Vra, Jit »ftPrtE‘sia rK*t <Sf *ttaif 

ftfffl fffR "Bifft9 «tTsiW ^9 i <at s 1TTC"»19 ffs® 

fnf»E« Jl’pfe oifafenwi JitEaiai ^91 «Eit®R 1 jiI icaf ^HEsirv 
aajn « 1 tf ni »!tE*iiE^ »il*i Tt ^ttBrt a5tw^ 

f? I '^®Jif lit «IIE»5TE^f *tTftlfI ft n%5 ftw niEf 








m 1 c\H *^5 5W, 

-srKm^ c*i"f JTsi®ii:^ ^^51 »ti:f5 1 t^r^i '»rr?itT wiN 

V 

csai^ii?! •wTc^it^ fear trra ’swii 1 

'«tK9iit^?( c^ri^: wtia ^»i?i ^c? A^i fei’p 

^ — ' ■ ■ 

^fec?i 1 

■ar^iT? »rT*n?l ^c®! 

■' 

®t!!iI1Pn 5,3 A% ®lflS(RSl1 'sfe ^T'l 

^rfec^ ^:ri su 1 

irwi «a^lB ’ifei 
fe« + S 
C4£<HS« - « 

*TT^^t®I 

^9£*l?t 1 

taS !5l9 

fear—‘fls^ [^9l 

3T3i5+fet?if^n:»i, OTitlsr'srsfe-iJniftJiTOT <a^*> 
■F3IIS11I 'St# c^i-owts? «t^^Trs!?i sit(i fg^t'f *nf5F5 

'»it<it^&t?, £«!•% f*iiSl5, CTir Jiff'S ?t9i c*R 

5^ *tfsil55 «c»£»ite« '3tg 5?B fe5i<; »t% *nwrr? «r{^ 
*it?^ ^ ^®nr w s:*fj fe^i 

*W^CT 1® »rt€ fefl si^ ?i (itij’flfsr {^l^u 
’st'r^ti fesi si^ «R9? tJ!^»rt^ 's «t9 





?5 I «i®q jftjf 

f^5l CT «ttl ^rrtfisi ?! JIt5I-CSjr?5I ; Submarine 

■Cabie)^si1 J||3 I kil^ ®i fsa I 

>3^ fs f^l q1 3t3 W? B!*lt %^T3 ^*1^33 33tl33 

%*(9 fe®! 5513 finrl fliSIfSl *It3l3 ^flCSF '5T*t 

33H ?«^t«l§ ^f331 ^3 S*'9X]T«^1 31 5it"»l 3^ 
^f33f9 B(^J, ^t3 C’Pfpp 3l '5(133*1 W-S3t 3ta I liii: C3*3 »5 
®T»RR ^131 3| 33t'3 *(fe;5 '5IT3^ 311^ 3t!5R5 ®IFH ftfSfl 
^3 ^C'S 31 5lt!^C'3 ^1 *1113 ( (fit “Jfl3CT^3 



* 

ftig—t^-s 

C3f3^^* d>r»iarw »!T^i5T3 313^3 ‘ 3^31 I 

’163153 ( Underground ) fsai —'9 ( Over 

head ) Elfsi^ 511^33 f35I3 31315 33331153 3?:(r 1213^ ; 

C3 C3!l”31^tC^ ’®CT3i a|t53'C3s 333315 ^f3t? 53 >£3t 

35? 35§ 3f33ri3E3P !Ft33 3*t5: '•1^35 CS1S^Ca(3 ^113*^ 
333315 ^f3C5 53 C3^ TJt*! (R'T'Ml^ C3=! >13 

sd »i?ai f5|a1 f^5H8 CT3 ®is «ti&i^a13(iE3f;( i 

i€ntc=?rfel^ ( Lightning Arrester ) :~ 

$51 >J@3l'if Pift'S 5|ltEJ( 3J35'5 53 1 55l ®!t^ >8 ^ 351%^ 

« 

35*113 5^® 33|'t ^t3 I *38 friai ^513 3J35t3 lift® 555T f 




^ K ^ iJT A Hi ■ ■ ^ ■ — 


r^*<^ —( Wire ) :—if^I '5*f6l IPI 



ftai—«»8 


'«i5*i;i« ^Tfll 'W*l f? I <8^9 ’smt •am t »pra 'Wtc’ll 

ifl^Ttc*! asftw c^« wtf "IW fSv 

sra c»iw?i "it? ^j^T?i ^ - awv nr fI ct '«r«i«!n 

?5^Tll 5It atM 'srni PI1$1 ^tOT '8!f<fV ®TS 

I »r«W '^fro^'S sfl 5? afftBl sit 1C? 









ri^ ^Tp^^uiV'Wirfcp 

;5«^ 'StCS^I ^ festl ^it •tw \ ’Tjt'S^l 

( Damp ) iTl •iTrt (Slfl? ^ ?tc« sfl *tti3l ^JIT 'StT 
'Wfisrrtsf 5 '^rfs 

1 >4? ?5rk«^ '®lT^t*l? lE»ral c«t^)jf '^5pTtt5 

?#CT 1 lilt 'Bft^«| ^1t'5 HI ^ ^ ^1^ 

^Hrn 'it^l ’Ht^'5 «ttt^ I «i|^t 'il?' Hi ‘flfw 

5^1® Hlfl HtfaHIH fflHI CHlH ( Wax ) HI 
a^!® ’SlRw { Marline) ^Hl 5H ( *[5HTBa ^ ^|HHt 

f^®1 'HtlfeTfH'S HHICHH ^TtHHI f.'f«5l 
y®, fej «*« I at 3H15 (2f?^ 

n 

c^ :><».*c '5^5511 Hi HW t fN—tHt 

aftSt=T :—'STH HtSl^HtH JRH *BFr Ht%3 1??CH 
CT «!HH1 «ir<PF ^tH CTH HJHHfa Hi HH, OffHC® 
fHH^ Hi 5H I 

(+) ’1^i5« « {-) OTHIB® ’®tC3ra HWI H1?tt^ HtHff HI ^ 
HBHtfH *ff«f5® '5tH Hi < Lead ) HtHfnc^ (.Left ) 

« CH?:f|S® ^1 fn^'f' { Rettirn ) 'StHtv \5t^fHCV ( Right) 
5THi ?5 t 'HfHIH CWt'S ^ 5^ fnfsB Htt£|H «1H HHI Ht»1 ’8 
"^TCHl HI HTHl « VtTHl HIHIftH HTEH I JTtHtH*f«: HT®! 

4 

5StHl5 HH I Ih&H*I *tfHrf53 HHH «TB « CHt«tlB«W 

^1 ^TH HCH, HtWtB^t&3..5JH5 ^KHl 'St® « HTH HI HlHl ^TOT! 

Hf^'5 ^jStHfni '51® HtCHl’t ^filCS ^ I *lfH|l|® 'STH (+} *1t^ 
^^t'O HtH, CHU^liS’o ^IH (—) ®iIb*i *ICK^ HTHi *KH^ 

^ «tHCHF HttHlHfV ^ HOT I -ItSl^HtftH HffHHtH 
HHH »H? HMH 'StCHH ^ CHt^t ?fl I 



j. ^ I- - -■ -■■i^ »P > ^ ■> V-J^,,f\^ 

^ iftfsifl sfijcsi VTt«Rl ^ « *lt 

CTt^ ^t 5 ^[?l ITR^ I 

^f%T «pt^ (Earth Connection):— 

<a^ (+) ^(^5115) 5^ (+) ®ralB 'anfifsl i^tce 

« (-) ^t?rfe 'IC9‘& « ^«n 5ft 5)1 «fT®^ 

*Tft« *R51tt (—) Jirftfe »P*i'f 

I 51? ^1 (?f«?t»i c®<r ^*1 

ei^w ' 515115 ) 15 iwj fta ^ftr® 51 , ’ffi feai sic^fj ^fti?r ii 
*n^*f ftii 'sftft tm «Ti »i^ii iTtt^ 511 *fftEni 

^sj'sf*! tit's 55 , C 5 Jt (Star'S! 5 »l filtin 

writ's “ntti I 

’®1C55pg- (Joint ) J—^IS 

<ii 55 af ^tcnit ’ffit® 5 ^ It'S! 'aiti?( f.»iiBtE»!i «!*if?i- 

5 iqsp ^ 1 ^ 5 *H 5 P 5 ft 5 Tl 1 l^lfell ^ftll C^ftl'S 5511 ; 

IftllCTl ifta «ITt 5 
^iTra 6 {f 551 
<flli*l in' 

5 tt? C 15 ) 11 ^ 
^tftn 51 »|T 1 I *0 

atipi^ ftar to* 5111 

^Wtn llai ' 511 CT 
‘^■'1151 in?*! 

flai—« 1 I 5 tt'SltTl Itcb 

5 ^tl Cl It'S! 51 —fKT I '511 5 ft 5 !Fftlll 

If® Cl* 1*1 tlftlB 1115 tl ^flvi 5 l^ I 5 C 1 5 ttlt^ft 5 C^ ^ftflEt^ft 




^fin's ^ ’(fftt® ist^TOi fwi *i1 ( 

S'Qfll iSIC?T9Jl C^ f^®ni ^1 '■5tc?5 




f|3[—(ta* 

c^T^5i*i ^tf^a ^Nl sti 'tfi^, a'fa'f ji's^i 

*frta « %«F ^P5 ntCT I 'ssssn *t!!:st«t^c»iii ^ slip 

■ t 

’ifaft's fiw 551 *2(141^ ’Trwrss ta^f ca»t 

55 ’« «T5l 5? ifl=jt \5ifl 5}OT ^I«ti 55 1 iat?'& s^c^a 

51%a C5R ^ 1 ? ( Bare wire ) ql i^rfC^ ) *1 fife's « 

§®5 «rca5 C5^ ill 55, C5=? >2115 ^ ^ =*5=1:® 

'5tC5' I 

(Joint box ) {—<ii'«r®i ^^iiitSta tyres 
Sfs SJ^ ''Rpit ( ti)^ «R1^ *!?t5t»t^i:»15 •« 

'OKutc^ fe^ia fifCT %l *f;t5N’?®i:^ ^1 I 

Csqsfssf^. '!© { Casing & CHt) :_'8l5’«ft 

t 

55Tt®i ^ 55 %5tf5?n:^ CTf»R>ii5 5C5J fi(5i »il5i aT'asl 

55 I c*f5t. ^*rf5 51 —5 5>®?1 *115551 ^15^ ’Kfil 

5t5l >21^® 1 ^tcfe T — i 5I5*t1Pf f5315*rfff 

551 3lf5 ’fl5f 51^1 51W I >ilt ’^Itsi 55 W15 

fe*f5 «If5 *11^51 5lfe fif5l 5 ftll 'sTtfeal C<r«5l 55 I <«t 
<l)WI?f 555153 C5«5 <2W5S <ii5t ^5lC5 ?t1»rr5 ^ifW 



■ A A.|P-h -r^ 

STfUttSt *1^1® ^ 1 C*tfi|^fl ^|5ra C^ftt '8 C?Slt»I 4f?f%T 
^^'TR 'tt^ iSTT^taw ( ^WfS CTpIt C^lf^ 

?st^i*ifefa5 %♦(« ^»rt*t I c^jif^ ^st?CT5itt'«f»[ *iT^?i i^v9 

-0)8 ^U 'ai^n «Jt!:^ I «IPI? ^c»! &riS3 

^ I c’fR CTf»t? ’jfpi 1 

ftM® iflS®, (flvfS OTSTRaj ^ftc^ 

<Tw «i?i 'si’nBr StV 5 ^ai >81*11551 

Cif'«5) 55 I 

I 

^aa a^a (4ft;^a 1^,fe »fftwa fara.f^ 

^0. A »4 lf+ j 

“•iV < - V*T 

TfV( X-# 

as;^E5 (Switch);—fffa stat tsfR® 5»^< 

’aal al ’TliSfll 
CT'85l i»*tfaf- 

f5% >« c^CftlSs 

'8tfl5C95 *(ff« 

JRCTTtaR ^ 
halt's fttff '® ^ 

fet—!«* ftRfe 5^ f*r5«i 

at T59 dT^jara *fTtaF i *«? ii^^'sas aq^tfrerai^ *t?fc4i( 

^5tt *i5"»t5 ^u6 cirS« I <4^ ^nfasiarr fTtw»r ftat 
53 ana ;<i ^]5 dtgaM 5ti1(+)« (-) ®la!5*rt'5 ^ 














^;at 




^tjnwu »rfij« im's •fir »r^< «i 



III -VliH, 


(KJI—*'91 


^( Switch On ) ^CSJ, «f?fC¥ 



ffw ?jirw >jt5^ 'fi’jg^i'e 
'SJN ^f^C®I *ft«fS r^teSPf 
^?B •'aw^ { Switch off) ?t»r \ 
?tc5 c«'pt?i*t tn? *tirr< cw *11 
<ltt^ lii^t ?nwi»i(5« '«r*ffl- 
5^? aitn ^(f ^nft »iJra attn 
Bt^Jil '^tSI IjTTI 'fTCV >fl^t + 

« - w *i3"»t?t ?tra 

« fTfC'SW^ ‘«V1 


fBa-c*^ ^WTPI "(ttv CT w^^nt artf^t 


< Arching ), 'aiifsfc ^ atfir^rsif Jfl I afjifT C5t»^t5«l « 
C«t*Ti:&«l a'K’Itn !S? «n»'t^ ^ wi^ ! arf^^ CWPpSflf 





















v3il4> 


1. '.1-1. 4.^-1, t ^ ^ 1 , ,M 

»ir^ 'w»tt*i^ »itwi*i 

c5Tft« 1 ifi'ii fear ct^sii c’fl'ii ftiar 'fl’fl® 

nS ««► fecar (£1^15 '*IT?5!5' (knife)* I 

•I 

cirsffi?! «tT&r^=it?f 

CT sfltFi ^ ) ’J;'?™! f*ii:»r*fe 

a'^f® ^t^ll ^(1551 C'T'S?! ??n CTt^l ’fT^lCI 'sil^^’ll 

Hi? w?! ??rii ^t?l ftrait 

( Wedge ) «5(faB1 f^£»|t «fTl5?l 

C59I1? *18 ^>Tf^ ^ « irf5T?l C?jfe 55 : C5I^ 

^fs ®lft Bfg si? ^5*^ 55 I 

C^S^fa? 5^tl! C5^ 51 #1^ 111 55, 'SJ^K CT«51C313 lltni? 

C5U iisrfu str5 ftr*i5i !jtr«F i f’lH'isfq cff«5tW5 p 'stE^ 
■8IT51 5^J1 «t5tt55 ^*la c”^^; fa^Eq'lTa (fit? ) fffSi 'SS^fs 

C5sf^t (21^1% » f55l 1|FEfe5 55J ft»5l %i!5 »rf53 ^51 

55 I f^Eit5 §’15 fipB 5T55IE55 §ni» C5«5l'f ® C5if5? '2t?i^ 
5*0 ^ 51^iWi9ICT5 *15 iSJfffii ^51 I 

fl<fc\©\ 5 ^ (Fusel:—*fTC5‘'«?^ltVv «5T? C5? §W*I 5151 
<®T5 •ff’fSI f55l C5stiT TIW 'eit«it ^ifsiSI 515 C>^m— C55i*t 
C5?^IB '5t®I^« 515^-5 55—^55lf?^ *fE'{ f^§a 

515515 ft51 I fiF§flf 5t% <3^1? 6t«t5ti55 

51^1 51^5 3t5 CTf^E^, feaf— •'Ofe-48» 1 ^515 5E5I 

51^5^ '"(Ti:^ ’515151 •lttCT5 '5lE55 5K^ <351 

511115 5C5I <Sf 5l^5'955 f^5f ’81515 ( Fuse wire ) 515^ 
*i(ll«^ f^llp <5l5 5151 ‘1111 I '3^ 1^5fltE55 

■©I *3^ C5 ^51 »tl^5 ^15 '8IC55F1 '8II| ’S^HS fl^tfil^ 











?tC»( 'SSfgirs?® ^f*t C?^ 
^15 <^'’'S^1?( '»5TE’f? 
fvSst «t?| f^?lf^<5 Stilt 

3r»(I1f ffl^- 

«r^flCW 

fn'Hta 55! hgtra's ’i^ 



fss—4-sa 


fiai—* 8 , 


?s^»I ’Jpsn f^^sf ftf91 

VI ^ »IT^3 «^(S 'S5^C5 {^«f 55 I 

{Cut out):—ts'^sf^ -sTt?? 

»H£5T«CT5 Pifil'S 51*!^^ ^5 I 5f? ®tll 5t5l >Tti:5tSf!1 JTtfVs 

■l 

55 ^151 ttCT ^fSIt^f ^C*tt "STt^ 5(5 sitSW5 515 

Ji;OT5f5| *Iff5« 55 '3151 59Esr 3151^5* flRS'fe VS 5Cn | 

f®T^^:. C^T'^ (Ceiling Rosej :—^Tsj 51:55 3»(PW 
ssf^ 41?i3 5^:® ®f^ irsn^5T5 fsfft’f 57515® 55 I ?^t65 ^ 
t5TE«r5 Wl ?sfe 5tf^ ’ifKV, »IT?P15 31555 ^ «'55l'a5 
JPI®* 55 « 31f15?:® ®r5 IjI® 515 M %1 ’lOIC*^ 5I5 I 






























(Wall Plug):—ui'e‘»i ^ 5l«t*fTSt 

j S?ic« !^?i5 «tlr^, ^ 'ici^ ?tra 

'sm^w? <^tw (9T? 1^ awnrti *K9 ^v 

»if^» ’ir?,?' vv\ (in?CT Jiffs' ?jrt^) i 

C5ts^^ (Holder) :-tilflf^ STffe^P <n?t*l 

I ^1^ 1%1 *11 ''tp^ ^tS} 

■ ^ * 

^1 <ftT5 HK’T 'a=« »rtlt*tfl »i?\^ ?(t]g <fT^«('a 

«fTt^ 1 5>T^w ■nsT??! fifc®i trni ST(*r'^T®iw ^ 

h 

*Tf^3 »It^ ?9 I 


’^t*gr «rr©'t»T (wiring) i 


'8 *10!^ ('«itc» 1 *n«il ) •ittCTB »lf5^ ’HWTai*! :— 
?»il »iT^ s(ll5 'stf <irrt9, »n^fS ’ifirfS* 

*", [b ' e tr .~ cstt<il5® (il’it ’srtwl ^1 *tf«fl 

[—1 »lca^ *ICT ( ^<if«sr 

jV , Vl f^’S^ ^^5 vm *tn*^ qi^CTfl »1^ 
(^S sufs* ui^c»i ^'5’F’®^'' fBar vtnl 


fpta—«8> ift^ 1 

*8i fstaj gift *mi^ L « L f*iB finf S -e S 

-8nii ^tcf I ^sros ^15?E^ «it?pnr 

(ii^iS ^ara A ^*1 ujviS '5t^t 


^icsu '»i»Bi i>tf^ *im ,«^f5'snt ^ '»t?ti 
c^iEtcfa <a^ fwc^, ’ll ’TOtc*^ Stft''- 

nt*t '5rt '8TCT B f^IC5 I 

*(n<^ c^n'« I •ICT'^CT «fhi 




r I 

! ' h 


I—iF 


ftar—4 9% 


%fsn ss^winsi m\ bh 

<?tsTi5 'sWc^ ■rfent wwv ttfosi («8> ftat ) 

48% fkat ^ ^ ^ Sfal ^fs5Tr»i3 ^'a' *in^ ^liSa -bii?! 
la^ (2t^5 JRtSN ’nfefrf^SVtsTl? 1 t?TC^ ‘^f*lt*t!|’ (Looping 

in ) %C»I I l^lc® ^St*! *1I?CB? 

i ^ I 0 =511:^ 'BN 

k I (W) I •iTtpi? tiwfe «N f^rarre's 

ftar—4 0% '5'I1 ^^iJT5 *lt^IC% ftife 

9|T?Pra «l*N 'St^ls ’ICT^, C^I^N *1 fafsit 
<£1^ ^fft'jntfl ‘^«tC5'« “aitl ^C5 silt^TW 

^»N fetfF c?1^3 %1 

CBUBIB '^*1? Jiff'S *l5t|S' ^91 

»n^CT9 '5T9 ^S ^(591? wrflf? 

«jTf?ic9 ‘9%t £9r55} »rt^9 asra <2;9I5 ( ji^*! ’inc'^a 
«%n') aiai f*N1 ^ ^89tJ^CT9 IJIB 

<Nl^i ?wn (HtftaiF I «ra<a9 <NB n t ‘fwan’ 

( Simplex ) ftfait C9Nr ^faw ^'9^^ « 'BtFTa *!fiwt*f 

-- - - ^JJ S|tf^% ) (£|^ nW'B €80 

rpTiM to 

11 < ! I 

E: lii 1 %^c% •it^ii ^rf^R cam 

t I *;; * 

jH\ mt ftfije cats! 


rTL 


iril: 


11 


6 


fBi^_*8o «N ^£5 afeacs <av.il 

ftf»(t caiOTa •fCK'^a a%i faai c% »*taTa isttiriR caRsiFtar 'snt^ 
■^CB 'STcaa ’wt f^ai af^ta. ^ caiti ^^ara 







«ft^i!r^ ‘S^l ’P'Sj^ ’TfJS^ ?^q ( »Wl *W «lW«1 « 



»rt<n ^ '«ft£»it^c^ 
ft’P ^1^ ^$r8 *iniBTr*'55 7r?5)Tfl 
i2ICirs}Jt 51 . <8B fear 
5?B A, B, C 1T3) *tflB^ lft'5 
5^11 1 fetal Cit^’«f^ ^?CB3 

i 

'OIII 5 I 'S Cllt'^f®! ^*ttt 


few*t '’ffirst? 'illt fear ■erttsit^fsT '^t5 t « 





fe*i^ S?ti1 fafail ITtCI. *s«fa Cl 

ci^ta Italic*! 

^5in ta: 'Sp^f'i-ss 5^ci I 
484 ftta <411^® ’ici'fec^ 5^ 
=5t» 55rs ^3111 


ftar—»8« anTl ffeiTts I ^5ic’5 

»g s^ta liafe^ <ij^'ftlf •l-'sa’ (Singie-way) 5 (Sa^lfe. 
‘fe-'^t1 'Hjt'9 ^1*’ (Two way and off) ^S5 "STtCS I Si^ 
qfl "’Bf^" ^itl 'inw «t5t 5^t»l 'WIPIt’fTfif *lf*Trs ’ttPI 
at, 111 |-'SM ^^sfer '«W’ Til <( 15 ^ faT'l-'Sa ‘'WT* 
TH *rtCT «t5l ??C9I H’fll’ls ^^5 im ^llf^fe ’tfiBif'I'® 

’till fTfl IW»I-4C9 ^jlBfer ‘Tia’ TH *tffTPt T|9)1 (Tia 

111]^ Tnc^rtTiff tana m al i 4e^» fear- 

(avis fe-'eci 'bit^ ^feu ml ?? fwfe'fe 

(5fl« ^Tft > CP nnfel >'!> CP) TITCBIKTI 
Cl CTta fe»rtwfeT fet^isiiit «B5f*r7 
TH m i iflfe ail'll 5l*t*itfe»T tu^f^sra fw—«8* 




«? sStta'fflJJ « I *'BFt 

^nit*i tBi fstar (fpt® ^nrl ^TTfi's s^rs *tir^ i 

N’P? 4^16 W-«C5 ^56 S C&HCT'a 

^'«ra 9?f5 'wtC5 I 

'*nwtis c6hc8i< 9 <TTjffft^< TsriCTffS 

f|3[—tgi ’’fgfe'st |-6n 5^6 ^51 




5JM ®Hfvti:<P9'^fi®ir<‘i5 *f^5tf*r5 ys 9f6(& c^-fi 


*1TC^ 

tii^JTCsr "Sett 

g3^’e|3 ■* I 1 SBb-' 

« «K» f6IS ‘ >lH9t *<I11t^T*1 


D " 


LXJ 



feof— tSb'j «8a 

AH® §C?t^*f y'&* Sttefy^ft ^1 5?fS '®lIC<lf'^I^ 
«?S 5 2 t^r-l 5 ^[iflt^ tfi ’^5 I tbb- IKi) 

'si,£»ii4 sjsfe *nMHT»i ®i!:<i '»i(c%, 
<8» |jl>3r C'?’^'TOl3[ «IK9If» 

9 

i... .. B(ie*CT I tt—tt* fttSI'e *113 1(^3 

ft®* 

5?5ti5 f^?iic*f *m<tflT*i 'an« '■i^p i 

?6?tff’n51 4f3^ f*5Wfe «;Tr9114C4' 

(a^*|® ^15. **• IKiJI 

44b 

fgtiif >2rc3T4 ^51^ '■tt®lt4' ‘Sfw*l‘1'« 

Jff»f3 <4|^ ’ST^l^l 

*nf4lS 'S *4^ fel 
apjV 4(t£*riV? '®(IC51 

%4» 



1 


0 0 - 

^lssss 


1 






j- 

cpft^ f^^r^«i '3 I 

^fw !S^ ira 'snt'Ht^ ^1 5K«i 5(1 c*ii57tf(f !ii 6CT 'sfpi 5^:®! 
C^T5t!« C'rt’t ?<stt;f 1 la? ((Ttl'ini "Stwt? ^ CTlfe’i^ 
IRU id n ?.1?C® ii'Bi *ltM I CTl^ f5f£»l 

tff\l\ 'fl't*- C8>I»fT5 f^5fi*l 5t?TE5 «f5l •tft^l 
5?C-1 S *IIf ^51 ’TtCfl't*! 58I^'5 1 

cum fflfs}'*) •a^fS 'S'K'^T^ 

^5TE5 -tl 'C5^ »irW' ( Te*-! 1-amp ) 5K*1—8*1 

dlTRI f»C’ifT5 e51^]T*<’'5t>I^ 'st(I«it5F . 

(^>) C»R 6^ >13 fli '*IK®11^f&? ’ifepe C§S 

«f^r*| {^) # tsi ft^JTS «irq *t8' P5W 

fft< 'srtCTt't'jSi! f^ts)? Jjtt(7 C>f1^ I (^) 

*III"*1 *11 ®5PI 31*1 ®1I?P( £*lK ( 

(*) SsF Cde'd’l £JJl5t8i *n:^ 

■«?<t*l« (•») df» tSl 15^5^ WC«1 3if1 88t»i C"|5I3? tRISII 

f fdlts , 5(J <|fit ct" *111^ ai 85£»1 3(51 Fn^i *lt8ca 

<8rS8^1C5i ‘ ^ 

I .*( ^tcenm 5:c«n <*1? ^ilS ffli«i ^lips 'dw (>) '<nwi5i 

f^illt*:^ ^ifSfr diW 1 58l ’’tWW? >!f*3 

si^ { C all btll) W T.9 Tjsfmi *11 

Cif-I'di 8 Ftc? frl^ <J£« 3tfl 5?I<1 f!FF|II>l'S 

•*if,^ 5ir> "STni f^'iTW'S 5^1651 'trf^t.Ft ^tf»H 

ai I f*l^^It>i% < t16»l »> 5131 *’111 Rtl I 

' [£«‘t1>5 4J|E«11 I>f ICTE’^I C18 3I«|- 

134 >13 >t«11«^ «1 <1131—5^r3 vtlC3 3f»lT^3 1 



fe 

<*4i ' 

1 r riar^J- p^W =rr--r t.- j. *i* j- 

^Ttin WSrat»isc5fl c^l^ii? 6t^spi? |5'»ir3 ^ 
qi ^^11 liit ^*rt^ cTi^ ^t»j S?ffirE'S|? ^1 

eifCTl r«rc*lj Wt'itT'a^ ?(! eil^tl^Sl ^f3?l fifW ( CWCT 

(tv) CTlk??t llE^J c*ft^ ^a1 'Ttfvw CVTiitn fv «IVtia?l C<fT^ 
vf^5l CT?1’t« c CTlfet5 *rfSBI ) i 
(Ti’t, >.^; 1!H« OTT^ sfTfvi*! «flS VI?V 

c*f1^ ^f6»l ittti J— 

(i) 51 ^1 f^»ivf ( Liscuntinuity ) t 

(t) 'g«T \5t3 ^11 t!;c*)t®lff^?t ( Wrong I’olarity ) ) 

(•j) >rlfv5 (Short circuit) ^1 

is) 3|=irCW^^Mi ( Had Insulation ) I 

(V) £«ISI'%V §’1V?l®t ar'1?l *IC«(TV'!1^1 (^) *JT?I^ 

vrctRI Sftcis *111? ;— 

.(V) ^<l^rf5^ ^*IV?E*l? C?l? ??l, C?1^!5, f?(vt C?tv, {v««f 

Vl5 .Vt5&. .21^f*? ?E<fI C!f1? C^'g 6V5I^ 

»TtC<li*f *1 I i|?i ?l? *T^?1 CAI^lfl VTiil vfAAl 

tf 

*1? *!? ^l6 C?I^ VAfA *I#1V1 «fnit« 5|it? CVI^I? ??lDf-5 
vt*li vfkst? sfl 1 ?i:?i 5?5cv »Tif1 ^ifetAife 

V?1 PA tpT? iR*!! am? CT1? ?|S?T? ?^A!Il, !55It?I 
lilS Ngfei fecH? CI15II ! ?tt6? ?MJ ?Ai? ^ ft®!! ?t«?1? 

I!V*1 31??5 ^IEE? AI^^'flACf? qfP® (Sf?^ qi «'S?1, 

<xi?i*i “^iq ?Ai5| 5CV V ifNl 1 jT 5& I *IEI5 ^.qi ?i 

vqv *i?i pjtt'stqA ?t^?'0 ?T?i 5 Caj ^sti?? 

?'9A«A RA^RC?? qfp"? Sv ^'S ql 5'«?1,4iiAi*t ?tq Splf^qtV 





8*H- 


fwt ^r® 5 i *t%f? ??n i ctct 9 

^^5 A\ 'iw^ (.’tOT »W« WIT^ 

’iTft^«*it^i -a^Ri ^?9i I r?§flf ?tr»i ^5*1 

«TiI lf?l »^il 9 H JT?T^ ^filft %3 ?ll^, <il? »IJia ^?6 

aisl 9lt5S(t?|t (9^5* 9Tf»lt« "ITRIW ) 

. ? 9!5 ^ 9 T*I ^fl»l 'St^lc^ ’Ffi^lTa ^Slll C ^=[9 

RpStC’P 55155 ^f *«1 fw C^lflta^S 5 >f 5 I 3 5 lC 5 , *lt 9 
" 5 i 5 f* {ofQ ^laal fliintij CT'sai 5 ?, 55151 53 T*i "wia 

*Ilf^fI 5 *I 1 I TOI fS^^S Jnca^t f^l 5^1315 

f^iTl HU ra >5tf| §5t9 §5aRrf5 ^5 91*51 ^15PF ^JtSlf^a 

'iS 5 ' eift:itl*l 9 * 1155 ® 'S 5 s 15 t 5 ^ 5 lT$ti 55 CSltiftar ^^* 1 = 1 - 

Tfir <(i?jf 5 ' 8 ifi?i'fc^?( Jtfi?« ntKT^ 5 '{ 5 C 5 s 59 ; *ri ;9 sjjt&tfaa 
FifiHT*! 5 ft 55 liUfffe <$15 91^1 ^Tc»lt»i 55 CTt^t 

55%) affscp, aR ^fc»itT at"! ^151 5 ^»i ?*'®9 5 CT; 

’*fic 5 i:f, 'sita 'sitc*it 5 ' iti ar»it 9 i 5 irwl«ii ^^ 5*15 
S!1 ( ‘jst.cijcsia’ >It5K9I 0)^ 'fit'll B(»lt® ’1115 ; ^Tt. 

a^f 55 nwi Jitc 9 T«!ft 5 = 111:5 f^sil 5591 c 9 C 8 ia 

» 1 I 5 tl^ ^ 5 gi a*| 1 ^ 555 *|^t ^1 55 I 

_ I 

5 =i*SfT?f 5 :S 1 (Continuity test) 

55 « ac®!^ 55 ti 9 a '■tif? 5 ^ 5 i 9 it?i 

aits j)’, '=i<^i'^ aic« aa? f 5 i»i 5 = 1*19 ata *t^ra ^ 15 ' 

6 lf <955 55 Rfill I 9591 C 5 t»I 5 5151191 J|? *t?t*Pl ^9 >T 5 CSft 51 ^® 
59 I '-ijl^lfail < 5 ^fe C*tlt 9 ft J|f 5 ® ca 531195 iRSitSI * 151=51 
5 lt 9 531519 <il 5 iai« 5 t^ 55 ! 5 ir 5 t® 5 ^ 15 , ! 3 tIS 5 = 5*15 at« C 9 C 9 I 5 
<Si^ Stf 551 CT 5 > 1 i 53 ^-^ 3 = 9 'f 5 C 3 5 lC 9 ^ C 9 r 9|5 «I*f 5 felsfRUta 



^ •€ 


.AA "-r u 





c*tt»il5a Jf^'s ’(Ills' ifi aiw Tsci 

'BTt!;?, «(fa ai 'nffl'OT ilfsfta si i 

:—'stcaa cm*! feasts sj nc*! 'si<i<^ 

*ff9iff s « cspsifS? SI f5w, H *ttf^5 

’P^'f ?fl SI I a"*!!, iS^fS ■SlCfll'ti -ii nKfc^ stfe si 5*18 

cswISs^fcaa s?l|'^fscs ^?i js^sh si si 6%s si i ' 
iiiP ♦Tan SHI 'SH'H s‘Hj fscnn cssis 5 :^ -jsspfe *11^160 
'«'iisifS cstsiSs ‘fl? gt Hf«a »r-i. c-fisi^ si ^«tst 

*ifsfe« SI csi^'iSs s:<i‘i ■?T^fcas iafs -sicaHs ss 1 

fsfs^ ?5icss c'lTsifstI fs^jss stntss « <£15 

cs^is' siST Jiaf '-asffs aj-.st's ?(i i ^iirisiBitsi- 
c^s stttc«T >£1^ ssKfi sstsi r;t-s nits t sf^o « HwiSiss 
®® gs fsfsa S!i£5 'in sisar sfscs ntsfrs^a ssral ■*! ss 1 

t—SI TSl staf fs SI 'SI® c'fls srsi 

■ 

^ifafftras csc’tfS's ^TS'Isf s?S' 5‘‘ ■'ffaal stf¥5 si 
* • 

*1fl| JT'l'f ssfatai? S§-Slf ^5 si *1^ ?®®11 S^Hli^SI HI< 

’JKS^SH fs^fsw *aia ss!i:»i8 cs^ils ssft stsat* '^^S'tl 

4' 

siisis I Stas nfiEs afesj 1 

^*s'’SC 3 *i' 5 st=r t—"SIS csi*i «Tts£ ssts a'li's 
■SHI cslft« 5^^ SI c'fH, <iist 585. fsf^i csra, ats-^ « 
s^ cssia ^tws »ts Hsrs5Hst a<n<stsi 5 5^^ 

■Si c^s, svs ss:st rs*! si fsf| ^slwa ssi fsil •s®f5. 
sits vasTfl® SI ( Leak ) S?c:5 Sttss | fSsi 

■(?(%% s^»i «affst iss ^icsa sfe® ^asilB ^tiisi^tsifsfetsw 
fsfsw stijSi sfsai sTlSrrs 5^r.^ asTs fsc?i s^sfiB'sur 



^91 S1 ;2t^f^ ^tlTSfStwrfit&ltflfl ^5 

\htt ?TS I %^9 *i{i>’l1*l ^*11 

*i^i3R> ??—?^^^^*I^!^Eim stT^fl 'wrtIT ^t^r 553 

&i?;3t5 ( lilt tJ?5E»|JifC!!9 ’IT':1 CT«tTil ?:SI fffe 

55?! »iratT*i *l1’^ 9tCa C*f«?l1 ?Ttf5 *t1C? ilPI tt»lf 
’t’ai? c!is("’ir^ 9f?i i , . 

c’sr^r^ \ 

5=rf5^ '-J-f^^ ^s=T5j|p;®1's=r 

3—. 91^? <£>^ '2II^E>I'‘ 1 

5»tip-3 ttE?, ■^’1? iStl^ c^ftaj; ^ff*C5i s e StfSrai^il? af? Jjtf lT 
’pf?:® I F5?3 '»irc»iT?' 

;>5i s* 9T?t 

^9ltC3 Pl^cij , 3ffi 5t[5lt SlrfllSft? afsi ??E3 (Tfpi? ^St- 

9E5r»ir*T '!ft'9 j>:^91 

’srccTi ^*r3g;c5^{=T 
3—.^•linj<t ^'ITSp.’Tf 1 'S e (ii? *!fl3 

Pi:, ii?; ‘?tfctr3 ci^3T3WEV c^Ml trRi3 « >ii[« ’srtCifiTa 
-sr^fsc^ ^fq?| 9ltt5 ta ( 

51515 ta^caiJ^rraa ^irat ’illipi :— 

i C^ ^TlCT? 5Tft iStTMa 5tf53 8 e ca afit? 5rft3 ttqai 
ants tfl ^iia? >[5ra fa%a, « aipita ispffata a«it^'<f 5tt» 
>r!3I^ arf^C? t9 l ?5I?cm(C5H ( Standard ) 

9T91 ac»t9Pl a*? fHa ft"6s? ?ni4)T« ’affraca i 
caT:^ aw ?l ntf? c?t^ ^irfc5 <(i?ra tlcq, 




■3JP5IT ’Jtt ?5l^q*TTCT^ ^t<f1 CfTf^II? ?a I 

5t:« aitv c?? 

c^ ^ nlWTit '«tffjic« •n]«, *f?l'^'i^(w tilers 

Of^r.^ c*(t®t 

^nrMCTc^rt^ ««i?(i<it5 lii^fifi:^ Ifc^ 

^5l t i<]^t sn?r.^ CT C'StE'feff 5tE^, 

«I^1? fqw ^ ^iraif*r^ C^TE'^sf ^fac® ?a, 

ejlf^ ^JT C®tl'^« §^II3 ^T<J arfat® ’1TCa,f<‘9 ^I<I- 
^ C«ft'=^af §a1 '"t^'t'fj 53 I «il?@S 

'SI^ M’PlS airta! tfffi^ta" 3*f«p ?it^C»!>lIC^3 ^ipl =!t<(TlI fsifrs 
fsnjfilfst® <2jira stsrc^ I 

( i ) JTfr® ®Ka3 313®^? fli CTt^l '*!?C^ 

$ii?c*inrwa 3ttl «’KiTtailar -siff® ainfTf^ia ifTf^tc® 

C®Tt*k«r3 ft®*! 'SIC*(afl C®tC'^«fr Bfait^ 
JJ1. (ijVv <Sf ^<f1 «.i? »tC'J*5 JR'iOl f™ CT ®rfl|iw 53 

C’lE’tW 'Sit'i’fl 55 c» 1 51^13 sfl I *fr9^ *I!3Tl 3fait® 
‘‘•TCajW 31 C31S3 '^2r?fe® ^15 CTt^flS^nt «® 3® cal'?' ®t5 
»IIW ®t5lf 3% 0 33 ! 

* 

( < ) firafnf«r® *(3taf1 ^ ®31 *Wl« ®lf^PI ^3t? ETaiTST 
5tC3 *1—«ltI9lT35 «<ffiC33 f5»®tC3 sitatmi fft31 ' 

e fvsa a'^Ev 'bt^ vfaii f^nil Ec|x«fe:w3 

f3«*l '21?®' 3'‘aE®f ^?[C^*rrtif3 3T3l C3« C31T5I 

itiv 'BrTE»lT3' >R3I1 fir3l ®tBr >Fr3E*i 3® ®T?!3'ei 53 ®® CTEilt^ 
'BIE'WI 73 sil 53 I 7tE*IT7 4?? -"rat® 73*l7S?®f^E3> ?[^3I. 



siwr ^»ii '»iTc*n^ 

>r?'«fll f?ai 'St’l «^5 (TTC-srPT ^ SI 

5:51 iii5‘@ic^ 5fT« c^FTst «nc"is ^t*n > c’lc^fipi^ 

w 

gra 5ti:q C^I^f C^l^, ( Heater ) ?rl 

«gr c«pi ^91 I 

:—’tfgjtrt*! 55ts3t5 ^T*l 

h 

C=51C*^Bft^ ^=I9rr,5|»(ttiliJ ^S(1 ft(51 *1T'«9l ?IT9 'i’lt 

’if^^l’l Jpr® 'Wicqf^, C^ltSs >2i^f« 

C9 q{t9t ^T?r9 ttt ^Tt^R 'STfi^ =11 59 I 
5^9);- -i9>?tq wRl -atuT^q C9 ^19 •^T^y’tT? ntst 
trtwa « rq^cqqTW^i 9191 <39? ^ts. fj|f?n c^ta, 

ca'9t‘fet fit’f 'wat'sfBiq^! a9tt<!i q'd f99l a^i? 9i5 

9:f9ai 9f S9l ! ^5T:59 ^SICT 

8 qiiq«lcsTr*r5rnt9 fqfflEaf ??C9 > 

qjisTBTtqifq^ni^ ^5 ^facq? qt^piasIS f5?p 'wrtf i c^tq 

r- 

f^Fi8^^q q?RFl ^fic^ fttq an^TR « qj't^islcqTfqfeia 
'stti'sa ran i^lSa carf*f« atf^f'S^taa qf^^s qtqjs* «f5’’q 
a fir 75 ^a1 9Ta ^S 1 srscq fqsfSifS^ 0^9 «)Tt5. ■ 


i I fv cfli Htus T 

^ I ?aT^WJTtPTl om f^ 'm nStftFS ? 
^ i fv Vw ^ 9 



■ 

(Power Plant) i 

^*11 s?flTi5 c^ ’fjft’ti? "1% 

^cq c*i»i *i15t!t5tf^? fiat's'ssi '*i^^*i, (?it «wifel?- 

CJri»f5 5twj "P%? *^1^31? ^?ii m t 

Cd j(^^i ’?ft!i jfidafsdfi^ c^tR C3 pMI^ 

cut >!¥*i if^ !tT35n:53 tstcat^pi if^»t 

■(% 'itc'S i 

'StspH "ife^ sirar '£i^r 

■ 

'5!?'31 ^3 'S’W^ ^aT3 '3 ’.3 5t5fE5 | ^SfUT? 

sfE*ti 3sf^a5 5® t-^1? ’"tadfi i 

»nidlwc5t, ®n=Tt5?t «;f®f?'5 s? i 

*T^®l’^ '3|;.55?t3 J!5l5v5i5 “tf^^t W« J5W.5^ 

^5Tm |c«ic^,l-itrmst 1535 ( Klect*o-V!agnetic } c9H{l3^nt »t»l1 
3t3 I <1? 1C"PS1t?Cm^ "tfeg 

v1k€ t?TCT3 C35T^ cV^ 'Brt“tl^ ^l®Rl ^3^ aiSUR 

'If* (la* *1 ^3t»t emsl'dstit^ s®!*! "tfe* *131 B»iii 

ilfg* ft *51"! «sfrir i[* ladf C3t *19) r^wa “nEa 

*1 5?1I1 JfV*J Btf9t« H,c*t?8l-T %f.!tT.^ 1 .STftdftslBv riSfaK95wa5 
(SW* 5T«t» 3iji 315 m I 01? c'S’^lta^fat* dfra fails ?tt»i, ?* 
^in% *(*l HI p* cafH awfH* ‘af® 39fa*iTs1 aiai 
far® ?* • at"®* 5 m< 31^1 »i5i5 ?k*t »tafri3=a aiai (aaiisita 



8 )*- 


5T»1^ ^9 «I?1 ^1^ 
XFiifat f^id? t ‘2l«l’l Bl®!^ 

CSII^S d! 5f®« lat 

f^fiSS ■5t5fU^H f^r^S ^^’StS’ItSt 

fi5i « ^T5i?n fdf^a ^tc^t 

■wf^r^'i ?51 dfiji— 

(i) 'd^TTtJf BTf^o i2t'*!’r51®T^ 

’P^ ( Wind mills ) fsar—lii s i 

{») 6tf»l^ 3t»r>t5I*1,^ 

( Water W^ee] or Turbine ) 5®! 

i*f®(l •; 5Ti9l« , 

.(■31 SC-ii'a 'sriasa C^ Blf^? -stif^ 

Stfiv qr*i ( Heat ICngines ). (m-—* t8 | 

S’ttiita' 5K5? a*fa etn®; Ttd « S*fa Ttd i 

CW» dTf '«|f«(a 5S ^Cd 3??dtft d® 4Wd F1*ICTd acsTSH « 



«fe T^std atsisw d?t®i cdt? am 5|»rt^d attdrtd l attsf 

na W51 atratwH did^n dt«l 'ttca, '^dtd. cddTCd dll. 

artt d?i iTdwt ardtfiBs dSta dit* cd? dfcd^ Jit «¥t3 ^ didfs ftra 




I ?tpl^ 'El’ttry? I 

C¥l^ OT^Jtt^ Srt5tariT ^SC5T C^S fN1 

I c^il^tTc^ ■I'^ff aryfm? "tiV ^t^i *tt^at ^rts 

5fft^ Tt^im ^11 ftCiT 

JTa Jl^^Cfl -91 « apiaint^ 

«f ’ftsil yf?f 5l I ca^ ^cn 
BTf^5 

45?Tii ( ^t?*! ftfei «r^a 

ntS!:! ^rtiT:^ ^ 1 ^^ ir 

CTt-T iJi i:y!^ 5iy»ca 
y^s ^1 

I 

"5^^ ■*!%' wfe? .trniT 6t5f^ 
y? sftffsi n^ifi&i:^ 

(1) =#iiitm yfgfsr 1 

(^) r‘Sl4m yvt^t*T * 

*Hr^c^ ^TTs^ 

ftB ^tyicv ^1 ypff i 

¥5t 5 'ftcn I ^tn *1% 

, fc^^—(tf< c5*j^ sc^nr c^if 

5cyffl «rt<ff5 ^PiiT?c3 i|i ff i c^r^ ^tffi s ^tcaii ^c^rr 

ya tfE'i ■'TC'y *it^1^^ 

■^COf? <^t=T %1 ^ flfif 7=p!Tif 

ttwi ^ta ^ «f3iicaa «w ^5 

?yitc^. c^ afarcy ■^ffi Tf^i ^T^T 4? 

»rf^ I i'rtt 

Ttfuscy CT ^TT*iltwa •'iBf 9 ^f%^t^^'“f 

atsTff^ ff I i? ^ftiyj&c^ 'e ’«r;-rl5t^ nt^r w \ 

^ tiTCfia ^wt W 55fa 'Stetca ^tcsia ’«ft^t^ ^**\ 

ysm ^fi ya >9 if% ni^ 

«^CT-^ ^faii ctfifi nt^ a <i!y 

!} 'iR T?s^ ^%im Ui^ tma 

3!) S^tW^ ?ft ’Tit^ 5n 

^ttr¥, } 5tc*ni 'fl® ffi ^ai ca f% a % ¥iUt?^1 





^ y J\^ ^1 rt ^ ^tar *11 ' 

viiSfi^t afPTflt ^tn ^?ini I '•jfini 

^fsij EHi]^ Af^fcaa ^ ^iit^l 

’IM ^15 i Ciy? l 1 Ji^ 

{4.am) ni?n ^Ut ^I:jT 51 ^^^fff^€tt^^^^ ^f! fw 
■5f!’^fe finitesr sFt^iy ^c?i i fsrfu^ S*^ ^R5tiT^T4t 

vyT*bT^' ^Fii I m % g?w ^c*ir 



tF3J* - 1 tb 


l[(t^ 

^:*fr^^Rr 

4f^i 

jiSff-cl 4^u ’Itfl 
5^t4T9i ?fa^ 

^^\ 1 

V^\ JT^^r ?%w 
"iim f^^^ 
mt5T5 ^fi?i 4fti 4ra 
rafj|E:atC4lg? 

*it'n ^1 -njtJi ^^fc^ais 

■•s 

’!lt?51 ^1*1 ^*rsf ?? 
W5tffKtT ^TWt?? J'irs? 


^1 vt* fsa tty ( ^t!wa *pnF Ifs^ >i»tqi *tw1^l^ at?, 

J 51 S pRi *cat6ii r»i'»R* Tt^^F f?nT 'sita afn? tJsftP i walcR aital 

ftt»w atitsR w 51»it|ra ?St*t j%cs?i <3 slta 

Ht*l ant^a, caafca^tm <aqy j^au i 

sHalPrt a^r^s 99 atsasats ai ?‘aa ys ^fxra ?|r* «t*t 
fatTTstt^ afsRl j?ta -a ?^ae aa swt?at« iHT at««wi 

arrs^t^i <t:t«lt?^ ?'i5r'S* *{1^? ?:«, *t<(t ^it^'-it'? 931 

■siwv a^iifla cst 5 c?ii! i^faS ^i at‘& i 


85* fVTPp<a.-'^S'^ 

tst«t*r Siqv ^i«5| sital iSl^T? l -iit 

51^ atts !(?, li^II,—'i I C*icftl®? 

. 3 ^ 

^ w I ^ I ’Jrtf ^r«a 1 -o 1 c^oTf^a ji'aa | s i ^ 
'«ini»i I < I sfasi ( *. I Im tfau i 

c^ jj^sj wa 111%^ (pT^Pi c*icfe T*i ^fira 

'iitJil ^nan’ll f^ct? t ^r«f5 C-C^tW ^?6 f^s 

^tl?, '5*({tf^ Bl^lTEXl* s@ ni ( 

ftc“R5: arrt? >tt?? 6 ^t?) vsisatcsii isc^site? Bt’>i« ^ 



fsif—«e» 

I iDirect couploJ ), 1 C^cSl*! 

'8 'S'i! sfantsF ?tf^i<iT? ^atr’itcsi? 

(.5 C^t*« "SR.'®® ^^ll'S 5'f.'5 ’IfW I COTE*! 

*2l<§f5 <5tCT’8«ffl C^lS 'WtESIR ?5t5!1S^1'I « 'St?r^^ 

5|3f isra® stTR® 1 ^flC'Tf 
a *lf^ *-• 

c5t? C5ife ’W^l aras fB3r wfl?! ^ :— 









g)8 


c^’tirs! «riT^ *rf«fli ^rt, 
’llf’T ^-8^ ?l!ll Stf*!"? tM|5r ^I*)^ 

PI I 'ss^r^ - CTt?CT? aC?TS|!t ««? 

^faiR cfita fsi'T®! ^fac-T 'sm \ C51% ^ 



f5*5 — 

»1PPI W *l^I^aTP c*l/fc-^ «• ^1131 

JtsalES ftai ^ftias i c^h 

c^Ti? •(% ':ait"»ir^ *Tr^»ifii 511 

'pfaai xftt^ 1 «ii^Ta lif "tf^ Ta*?1 a«Ts? wtia 
KS? 5fnt9R 5fl, Siq sfisi ^sipra ptai <ifTtqt | * 

■ff^a ‘ef^ppi’ (Demand) 'signita »2rt«tR^ sfataa* 

aa « '2t?« pn t c’nflcp 's^ “tfeq 

■ 

^ ^1^1 c^i@ cn& ^ ^I'-n^ra JiTpTni 5^^ ^ca I 
«rfaiq c^qtw sirpqi '«ifa^ watw ^1*14 snaKi^ aa 1 
ca'atc^i I'f^cT ^ta pa s Jiaa 'eifpiTj' atw 
ai, caarw «ra«ri*aD »!|aa a^faita a;?' 'a?gita ^*itas asaajast 
vfai^ ?a I iiiaq «it*fai cat aata faa; 'PitPilEat ^faa 1 






'5*r'®pfMf%r 'S^Fj^fe-ais ‘'«tf%= s— 

*wn<? "tIV RapiPt s f^^safsi? 

fiw? '8f9t filC«i53| '8 Jigifff ?f?Ita P5E^ 1 

^ I ^•ff'i^ % e »Ti5« ipsi'ST? ■SliUTsJi I 

? 1 iSfi^ 5fP5 ^sfel ^if^lil etc^lt^f*? I 

«I ^rc(3t 's '^‘^('51 lacsi^^i i 

S' c2nf*i 'siisi «fe I 

4 I Sffli-tC’Tl ^1 '®r'^I?tti|6Kil? I 

■b I ^ii^5i 1 

lijS jfifsi si«j( ^fsai f^nfa asfafo 3 ?Iesi, amc® 

!!i5c<( I tat ji^ ’^T'ssiftf!; 'iis^j 

^t8 taE^^ 5^<}i;'i '^^5i ■sfJisr'St «g <(;‘is5i tfaw? 

a^-’lt S5T3 *frtT SFfea sSeI 1 StSRIEol tSJf SflSjfs? >4% 

^a’Tffr^f ta’F 'q%l ^1»l ^firs { declared ) ^>5^1? 

^1? ii^la t£tE3f55? Stw »e"/„ f(tE^ JC^a I 

ifit ^ ^-Ttsu tif '^fifv tsfEate*? 5^E»T 

'sia $»iiE?9 m\ u^T^nst tsnsisis, « 

®T5J!tE’tr?I ’F*I'5l 5t® «jE5tafJI «F*f'5t?l §*f?I ?? I 

fff^l i!IE3 ta^pafvia t2(E5T^ CT«ffE5» taV^fE? 

^lacfit 5r»l, CT ftsp*! TfESJ %T91E^r? C’FTst 
imi ^l® wt*ti^1 -sjfrv 4lEBt«:i ?? « flE® ’f® 
wEnw 9a 4F)iai tat/ST«st, c*(t '?rE*i f?r tfis( e ^iwjEair^ 
>ni^TE*wi 'sir«f9 ^ntai^ '^ItE^ y^, si^ai 

'Va'SI^ tf»:i S «I?HTEHi ^yn aft's CTE^tsM 

an&rfta ^far* ti t ^ anStfst c^ntFaSt ta^ai*t tssi 



■ M •‘"m ^ m. M ■ <b K •■ %.rH.rir*i. W% 

et^', ■siT^w^ \stiRrpfti n*^‘f ^^'SH 
«acir»ii c^r'(TS't« nti? i 4^? ■jt® 

5P*[ Ht53)9 'ilMl^il 5U, c^t Bf*^ « ^i?sijiJ(ii) 

atat aiiStfflBl ^Pal (Tffw.’s ^ i '«!Tat5 

ca 91M ■«rfa«? ^Stsia ^fcaT^^ « 5Tfi;iria C>it 

sfasi 3i 9>ii?ai «iT’i®a' («^a 
'ct5' 9>iT'S tmfiias siae atfe, 

^95 c^iuS'fl assi nc® i sitata'ra: *Ttslt ^irtia m 

^BiaalsW 55p ’®rf^ “<i*r ar i' ?ta 

’iitai’ii*^ ai >TtC‘& ’R^i' I fifta 

^sj5JjTWii» Ffsiitaiii anns^ 'si’i^r g®i« 

®naiCTt^ C5f£*%t®a »Tf^ 5 *fflTa s ^tai 

“9T*i afca” ^a i sta^Twfa fife ’srgiiTia 

<3> fa^a !5raaTwl)5 ^'(gifea' *t% ^^'(s al ^ra?p CTi5a ?lai 

5f*i:a (2i'R 5»i5 '5taJtn:®(i:’F JiT^tar ®i ^raa; <5? ^tc's 
^asjfeat si^a". *iw >ic«r fa*^ ssiaafona 

OT^®'f«iEaT« «ia wa s»!^ ^aiiRani^ '»ii'? i 

f 

^t<ti afafc'5 =rt ?« '»'t?i *i’F! ^rac® ftw i csit^s 

fe*ia ^iaai »?!tai’ic«F ’maivsn^raft' {Syncrhonisingj aca t 

afa iasife^ atatai^ f^at ^a, 

3ca CT^i ata CT fa (Sjajtfa Et*f ■sasifa^ a^far® fa, 

iSiaTf aif^ ^t^Slcaa ajra ( diameter) ife ^fac« fa «i<T^ 

OTi^ ^a ajafia ^fat's fa i cttSI 'sra ajffm atfara c^iw ajars 
j« 'wfaas •tc®, >OTiraa 5i*ti^? (volt) «(ft^ ^ail 
I ’Bfiiiiii ufTf® ife:=c X V •= watt, 



*(■'151 = C X R. —"C* cv ^sf ^firc® *fnii 

«r»tB5 wsf ^ ^ ET*i^ 

*11^^ OT^aft c^? 

»(% i2t^!5 pii xtrisitv ^ta arai a!itft'?1ta 
^51 ffisf) ’ita. -JR ^C5 JiaaaT? a faata ^ "tf^a 
fa5T»»af aTaficat*ii:at»It afaai fire^ ?tn i «i®tii!| a^(fj 

»iaaaff 'erf^is fasR ca^f aar^ata as taalB 'aa- 

«iaa ■afcataR ^a. 'siaica arwaira asn ara i ’«i*fepw}5t area-Bta 
\5iSca^ aica^ Tl aTnr*&i:^ atcai*^ ’ifa'TS 

I 

vfac® -iiai5 acsia sicataf*t sa, ^tptc^ caiferat 
asfl aTa i a®* *a^ ^fitrta* fWa-fas -s «r*ra (Sttra afy ScBfe l a 
""ttc^ I 'Et^ia^ arni'&t^ Ti^tawfta ^tE5E'& ee?e»i 

atfa^Efefeitaa faw f?t*t-fa? a^E*® aii^nit^ 

’fTEa'^ *fr«ai artca, fs*t*fa?'aa ’«i<%taEi?tBt a^iEa-fe fapn 

•I, 

^ft'SceBta ^Ie® ^Irst ^tEa^ ’Ti'sal aisEa i sT^ra^ ana:^ 
st*^ ai c^e'Bsi. aaca^t afat® atc»j aTWRiTraa ai ^caa *iTatcai 
i?a j «t«^tapi|5! ajca:^ c®TE*taf aR cai^ afar® ®^e*i Siaj- 
aaarcaa >TTsTEaF aat ara i jaa^ f.(f«n ala ai^ §*tEaRP 
as aawa aiatEat Se^ia® ia^ifea >iaaaia aai ata i 

a 

•*tf%= ( Supply System ) | 

’aT'SiTa ?TSa a?E« aaaata an:aj area ♦rfrotaaitaa 
T[c#ua fnEa *iai atfare aa i caae-s^*iaaaTa «it^ 1 a'aai 
faraa can ®TfR® ®Ttaa 'ifama ('san) aa aiw i 

c£i«it5ft;—^?al -^atn®: 5tfa «iaTEaa :— 

'i I fnfa^, a I *nfatare,«i e i *!naT«il»i'^r^ i 

ai ft 




pf^ ^tC’sRt f^rf^ref ^«tt^ g—-4*.^ fkar 
Sffts ?51Tt5 I 5?ni lt?ll »i^ ’(fl« lf^ ^ <21^1? (.V\ 

iiT*il wsrtiT csic^s 1 

n 

siltife e cSMl’p 
<1—cfef®i- 

( 3 ttT c^^»i 
f& 3 —*!»'- * ^t? ^«tliar^ ? 51 f!|il 

A '(tf^w, C^ TP 

C^SI nf *ft^M ST', f’l'T 'ettWltT^l D 
^finq «x «•=?«• C 81 ^^ ’1I®W ('Srajv 

snfcS «Tfl *• c'?T'% f*f> % »2ir:it«it ), D ft»f^"»i»f ^f^i»j 

ax *. = 8*. CBl'^ «i?^lft ’T? *(I^P \ *lt'lp‘1'®: **16 '"l^ 

<11^ ifnf >itf^6 5111 T®?1i >111^1611 c'sit'Bs? «in 

<b>X** = fi*** I 

If^ :—**% fptas las' 

'St'tl^ lift's I 

^f1t« c«ti'%sf 
iCT—«*% <aT' 5 T^ «tTW, <a»!T^I 

HSI^a, liHR fr ?5 I 

ajmsft «it*wi 'Blfi'V ^TU qttT 1 * 5 ? -ainTift? fwfe j" 

« 

,'•'1 nrtflitr ^ oiifeK (STffecs TfisrlCTt^ csti'^T '<icn»fl 
C®tl‘%«f "Itf, ^ ^ 5 Kf, % I Wfl CTP '■TTCTTT 5 rt 

C 5 ii %5 '"i®it*i’ 5 i "s;® *rrt, «i crt^ «!1 wtt ^ ctt^bct 







«)<) 

t «if|pT5 ^1 ^n:*! '®c9s c«K'^« *if** 

?? I 4? cini'ff gttS C5i*t^9*(tn!f 

?? < ^tH^TPfrfw’fC^ ’1Tfitt»IT»I 'Stw BI»IT3 59 ) 

tflTrtilfe‘1 qlT^ *19*^1 . L«I'^ 51*1 JlffDS 

*ftn STl 9f5Rl (ilt 21*11*^ ®?tl<|9 *fl^ t5 I >51*11^^ 

'*?(n 1t@3 { s ) 91 SH^ICTI «lt5|'3 *11551*1^- 

9iH ( 9 ) C>t^ 9l C9 *tf?5T*l=59H «rTt*lI’* 91 CTl691fl 

F?1, ■fV®T9 0JW9 ^^f5:5 

^ ®It9 HtfJ? ^5— 

( Ti ) *W^t®Tr5^ 

k 

^I'En 

CIITOS9 C*I9 '51t*r 

51!^^ ^, ( 9 ) 

tstra 5^^—citcwt 

ftas—rts-e'««i C19 «nirj 3}f5« 

i' C91 ’«R f»l 5?C« *t(Cl 91 «t9T^ »I» 

5^3 *frC9j f^—*4»o-afc* I 
f^rf^rST *=111^181151 £fe{r^ I— 

«»i is?, 8®5sfi «tr:*if? ^I'cirSfl 

aff® UMRII «fC9 »R\¥ ?5 « 451 

55®9'ufl1II9I»ItC1’I?'19# fifatflf lt^ 

?9 I 91; 9f5ir'C5ri 415 1ll4 »>rt119l 

■ 

tirsni cift*fes( 11R 5rt« atsj^ 

( JW#9 1M? Wfll C91 4^1 «9« 9fe® lltl I 




fwt—t’to 1 





j 1,^ # ■ ^ 


*>tlt^t5^t®T g—«*► fkaj ^ 

?r"re i t?lt« Nftw »)t^ ’vw- 
'«fq «ltl*lt5p V |1 *rjfflt»n*t 

r 

'Sim ) CT ^CT C®1l*^af 

49^j& 'WU»Tt^ ’■J.Wl 

t?i I 

>ltai? ^ '■Kr*; *f1'S?’f? 

?55-C*ll^§ <^"PT ; 

^515 »1TOI tlf^I C^*!! I ^'Siir; TOJ 

c®t:‘-'6w *ra=? 1 f^®Ks sf? ’* 17 ^ 1 ®^ mi 

« C’l't^ 'a*lH) 'ii^ii’t 5«?l f,?i^ c^ c^t^ 

CSK'S® «lt« ?? I 

f^=T ^t?{ ^«n^S—4? '£i*iT^a «t«ffii Sw® 
'9icga *17351 '"siHa ii'sj ^«ia fii«a 

c®ic'fe«ra ^*ia f^r^ •fl, ^'*(1 ct liTa v» c^U'^^a « 

Sim a?Ji ^ffC^ *ftw, ^ ■ 

*rtfaca mi caw'g «rat? « csit-^caia 

«<}i|!»( <E X C) T^^ait **tlt c*f«i1 atf waa |*iai {'ai^siia ajat?) 
6^ atf*(al ^fai anil «7taa J?ai ftral aif^® afit«ia 

3faaT*i 3laaf%^5 altra nca 1 ^fs}® Jiai*! jiir a<ti 

^fa?F cstt^flt faHi (StatF aaaafcaa acarra® vfat^s ?a i $<fra 

# 

«I»a affaai, aaaai^ nf^a ' 5 »i^ta fa^ia ai caw affa® 

a%a {C»R) ^*rea« ^a aa i aa^nfbta*fe <^#i f^wrca^) 
'*?tc»ita}ftp5 asaT^a c®T'^ Bl*f 'StaT®?:* ai mi 4trai®' 




OV ^Nlt witCTtt^ ^ etc*! 
■STfB 'erH 4(^t5 ®11t?t 
iSICiSt^ 

-SfllS ^FJrai iSttfltBR 55 
f63r--«b:k-«l i- 5f5'»I|C»Tf^fe«f 8S* 

C«lt*^5 ^51 «tT5 ’®I51 5tW i siT^ 'Sj^t? *lt%5 (88* X 

i = ■>■><> S515 ) I 5^551? Jt5t|a» ^f5 5155(5 fi'S'l *T(<!|p5 

'SliWt^t’F '^5of C5t«rt5 5(5 I (.5*fr f% «(« C'Sd'^*? 

5)5 5f5I« ^151 515 * 

P 

tiia c 1 • fGC^5 A ^9 
B ^ ®(5S|(IR1 
'3155 5516 5lf^t? 
85531 CTlTt^rsC? '« 

fga;—41^1 tstpsit^s^ 4^* C«(t*% 

o ■«ri*i( «5f551 af5(5 f*tI3re ( 455 ^155(15(55(85 §lf5CP 

■>R?9' ^51 5(5 (f'53 45>)^<R JjvtSS ^ftflS« 31*1 ^*t9|B5 OT’fiBs 
31(55 5155P 5151 5f 3(>1 ??(5 (^555(3 <515 ( fp3rt5) 

«t'51«5 55(5 455 4t f5P5155C55 5(51 H C^l^ 5^(5, 

V 

i<3«(t 5<* ^ 3f551 51 CTlS5E^ f^T’StP 

Vfinl it 5t45 55@C5S •11?C5f5 *I18|5F 5if(5 t 45(41'3 

^ *35 i^5 sins '*((3r’5 ’*nc9Ti5‘ f^s jisj tfsi -f '®'i"n ^ftsi 

>2515 5lS(5 « 3151(55 «(3J(5f 51* tST^ 51*1 •11%(\1 

"l 

5Pt55 B8l6C3 15!»151 88. (314(6 *il5(3(^ I ’B3il5 fS^ *^5^ 

fll5 3(5151 pjf31 21^ 55(5, *155 215 '8IC155' *lf5SI1“l 3(5 >1135 





»!^»i I N’s ^?tcis «i^f^*(i »a^ <1, c’fl*! * 

’«!*l3f5 nf^l iitiPl I <31 '5i5:f’m1 f5!^t*t9 isnaiCTI* 
"pi ^Ita ‘sa'IS 'BTa t*tdrt«Jt ?a, catsra 
isfar^^^ 'r^ «fa' at*fr«?t aw i la? «rtaa ^rtt cast;? 

(HTf 'sirt^iT^ fear^ faw '>iaa •aats 'srtc*itas 

^fta sjai fasi ^stTRicatia a155TaaTtai t^ta atij ftai «ni»iti» 
fim S?Tr* SaR5 ^jra! iswT^ ^?ta « taf^a ca c^t^i ^l^a 
»Ttaiv ■siTireiT^a'pa ’^WT^aiitt l^at^al at ^Tf*i?t ct«?ii asa^ja 
n ) (at 5iat6a §«afirCT aap? ^Ta <rif^t»i %5Ta Jraj firal <5taft ' 

afaca al—catai? tyrc^ 'fa^Sfr 'srata' ( Neutral wire ) api 

<aat tfi o ai + atai cia ca 

Ifi isaa ^iiTCTta *ifail5« (Ma fafla <51 aatrata ^a t 

^rl5 T*i 'sitaa 5«afev efa aatsf 5»1 ?ic»i ^ai=i aaT faal «faT? 
afi^, faife^F 55Ta»iCTl aac^ ^5ta ’lai taai 

«at? aftta 'sfta t*fa iacr 'sla ’aifar ?^i»i 'srsfltcal 'sifs^a 
«art aftta i »f% aiatrav^faias lanasTia 'sw a^ftal 
wsBi ta ca ^ t»! «ta i?ai a'sja a^a star? ^ \ antta 
^^t»( ’stcaa ^ »i«i •ttrt'a 'Siiaa ^.•I'sta istta i «caas 

«^a ^laa anitai f®a ^ «t«tt^'s cva^iaiai »a^t5 ^ta^ncal 
ajafta ^ai artt« lua, a«n,— 

(^} c^Tc^gr^ g—tfirs 

cltcaif aijfrtfiira* *ttrt a ^jaacaa acaj atcata ^ai ?a laat fa%t m 
■sraiSiv >a**t ^fia asam ¥ai ^a caa ^ara en ta i 
(a) ^t^9«iTcsai iS3®llsa^ S—(fBa^«a»V 

^ic’s (UvIS '^iia'fta c^iia ^0 ^a « Wi^fai ^18 




$it Ji? «iisnni 

filf?:5f 5^15 ‘I'f^ 


f63[—sttsrtPrT^ ^1^1 • 
I f51[ 4H (il’FS' ^*19 ’J<l^ I 

('» ) fa’s? g—^fTP5 *»tcl'a lilTfe 

sjmniT?^ ’SIS ^ CT?? 31® »T!^^’t ^ <11^! 

^ ^t^ll ®fICT fiUf’t ItP! *Rt^’l 

^ m 

®?n 5? C<IJI St? 313(t5t I 

(8) f^sT ^:5t5l»rfcsrl >£J®lt®ft,g— 

Ifn sifatwft® t£iv|5 atf «tTt® e t*i "siafe ®Iftf 
Jiff® »n^®* ff < 

( 4 ) ( Dobrowolsky ) f%»T no!"S( 

^£f«it9ft g—^fK® 'f I'srf'iw »nft53 

\St«wefts isfCT'eicff sjt ®tEf «tTc®, 

feat I a ^TCf stf» 

I "m*! tftf c c 

atf 5 ti 8 fews ftit 

’Kjtf'BtnRi ^ 
fel^PS ffe® (^ 
155^414 4ft fitcffew 

ftf ftfrt® *ItCf I Cflf C®t®l ’ftn If1 ^Ttf fTWS fft® 

®<rft c c aw tstciftH w) I I fliSs ftftffws f*ipni ft^sw 





■ 

'8t?l o 4g=a; + '8 — <5tWs ^fil^lfeSlil gr»i b fl 

b (83 Iffe^s I I vmwa feTUfs[%9m '®t'^t5wfet PH -Sftti 
55, 9^?f; <at ^cisr 5t3l «nw'5iiii? )i¥ Jtrf^ 

^Rtra *(!« 5d '1?^ t5l5 5$ -sj^ntil ‘<R?I (Indue- 

tar.cii ) ^'Sini «r:55 FT*t 

I 

^85 I Ti^it sfffR^a ^3 iTifR ^1 58, ^C38 W 

—1 

f59i 2(<TC53 f^CSl^I^rar i 5181 f»51 55, 

CSK5f -8!' «tir5 3:5 ^5. ?^5k »lS15=f-C5^ 5T5l 

«!« 55 HI I 55ll 8t5»ll "tfVs ^»(55 '3 C5K'^t‘S5 

*tT<¥] 5Tt55 tat I »t5C«J8 5T51 ( If! ) ^1 '5I0 f'SlI 

■antWH « ff5 »re(5^ t? 5’951 I 

(b) ^tfl^rtCSTl !— 

IfTC® 3f5f5 t5^5 ‘a’pfe i5T8HTC8r5 I 

f5ft5 5t5Hti;HTt^ ’5I5f^fq9Tff ^t5HtI51 5W, ?513 CSHcfesi 
«t5R iSf5iItCTT5 ■at5 <85! ^51 <2(1(1^ Ct5:rtC8l 

5?C5S *r69T65 C59[jSf! 5t5l 5tf»|3 59 I CHWiSs fftHi 'BTf 

f^Cr »51 ffit5HtW15 5rtl ^ fpt’* 1515 'Siftni S^CT 

CTT5t55 ifltfl 8015 I 

(t s!l5-STC*=1*TC'5^^t?r c£f®fTeft:—fBi5 «•’*, 

5?i5 R^r*i5Tfl 5i5HtiRl c « c ftfscn >rti;3i ftsi fk-? 

BTCH 518^5 99, t5tf95n:=9 ’58t’8Hi;nST5 ( Compensator ) 31 
IW(9l9|l?«rt5 (Equalizer) 5C»l > aWtH 

®15HTCTnt C9|5(rt£9t5 C^ISItSaf ^*15 55 <a5t 9T5 « 

5I*IC9» :q5«Tr9 ®T«t 5ifkl) C55 I C5 915 55 9*1^1 

fflltea *lfa»f9 55 <8Ht ^*19(6:51 t5|5HtCTT5 5® 



S4S 



gtB 5w, 

'®^5ii 51 ill I 

•flt mil ^a fffcfi 
«s? cspa^UTT® *3^15 ?^^Ij li 'StEnHfit 5a, =^ia*i ^iit’*(!«- 

c>t5fa«^ ^?Kaa *ita atknta 'stcaa »ir>® iT^Ta ^l*! 

■ '«it<^i 55 lEif asfaal cfla i 

M ^ra^tt'j'ssrl-c'STf^^ :— 

®rajil*citfea:—551 ‘S^l ’iia«Efe ®taflTW « citSaa >i)iS,— 
pii8al5 21515 fl5*i -tifarat ec®' « sraait’itc’E ET^inai ai^t5 
^t5_-^Ta^tt5t5 §<i*iTfr3'c^i?[tfew cukaa 4n« C9i*it6«t 

’»IC»T*I'1 ’M 55f.« 5115 it C ''^« 55t« «ftcfl I '«;*i Srat^ii^ 

^ ^ta, ^I5is^ 511 ?% ^if^tfe ^551- 

-I 

■C5f5a 5151 ,55 .sf«t5 filial 5Tfa® aa 1 * '* fec^ sTt5i-«tea 




515515 *15;!'® wf*^ 

55i«tE^ 1 dm <511 ilt 
catSi, g 'EtwlCTU 
fav, m ciikii }if^ I 
taap isiiaiwii 1 I 5 

fra—41* 51tar 5»151 5^4' 

^ isTPi •aata afea =1 ca^aspira '5ii5i1‘C*iii>cn fafaca? 

■*(115 Elaacaa laj fan 'wsf *ifa5ia mia afita's ^ca^ caltca 



iPlRir—' 


i 



8 ?%* 


*tf?*P5 1 Tsn? »jfir ^ «d^ 55 'stfl , 

"wtiJr Bt’ft ^twTCTTt® nfilts ism? 

C^^ft? « 'SI*m‘<tCV «ltc» 6Uft (3[T&PI •tfil*|l5 5^1 ®t? 

if? 5I>C3 55t5 OW »H, t«H fECT ^ 

%t»fle dnnas^ «ffCS Bt5 g ®TWtCTl 'SKs'^S 

m (Tllfen ! 

(») C=It®^ <Et^*?fc'5Tl J—5511^ 

CTi§« *tf53 <ittt^ 's 19^ ^[^rr^it^ 

I S51^ 15^ iBlK^I-CTtBCT^ 3t> I 

.(>•) S-'ss 

®TasTT!?i1 ^ C9tfeatr«ra ^t?»^ fs i 

( Booster ) :~C^tJT >Jtf^i:^ C^T^ ’?TEH 
CT «t=iSlt»I1 ?Ti ^feBl 5jrai I ^ ^F?il5?r 

CTTSfl 5lf^5 ffl la^t ■^"'tEira *lf?« 

<irTE» I 'siw c^R c»Tn sf«st ’ll »iTt3 
^ ), wriisi ’ll ^5t5 '«f?it9 (ife »({^® 

55 CT 'STfl c*l^ 'm*!? vrrtjt*ft5t^ 55 ill, «5r*l ?t»I 5t?1 Et*t^ 
5f%« 5i51 5? I 'Wf^Tt»l5t5 ^f55t5 *liI5« S*)^ C^l®) tfest 
*tTl5r» fill^« ^It5 515?^ 55 ( 

§*K5 5 « « 5t5 fit'll 5t^1 B, « « 1 at*lt^« C^R 
C5Ti? WCi 55t''ft^5 ■5Tt?ra ♦lf^t‘1 «15^ 5®*1 I 


^ ®|T fl*ft^} *■■ '** — i*** 

« , „ '^*^ ^.tlt 5tt*l1 ... «i. 

,. .. .1 f^St" m 5*t ... w 

( „ >f»ai isn >pl1^ ^1C*tH •■• 

® Va. i+ t® " " " 1 . i 



I * 

( Alternating C uireots ) t 

■siwi wtfil c? f«»ST^if^ 'St^'s '«»i^5csiiet 

« 

■s^tT^ vsws I fttsm ■‘H" -srlcsr'stE^ fSW-f^ 

■sriR ® ^<'!|^ 5«5l fts I <sf4TffC’P vf*r5E^5f(J 

^151 ^f ill (St^CT^ ’Ptl^i;^ 

I 'atmsi ‘il? ^tUpfes '9*tT«*l 'I’FI 

^ -9 TtsTWH 

* 

■wn:«iT55ii 1 »f •&rsS?t3i »ftiiE*fes fssift 
?S9Tf|91, q«(1— 

■> ( §!S« ^ ■tfg' I 

^ \ gyv if^ I 

•« I ?t»lEt tf^f^JI “ff^ I 

viiF «fsietfltflf?t « 'sicsrtf*^ »t% 

!pf*^f*rt?T»i ’i‘Tc?E'fe^ sn *fT« i 5;^^ «t1 

si»ii:^ir<iif>i»i »i>i^ «Er^ 511 'swfetatafBr 

^TCI'fe Itsi '8rrE»[T5 VfC1C*fe« "aisiiSlIEsjJlia 

fl^c5 «••• i2lf«5 »• ?'81l 5ft I t^l ^*t ltt»I 

'"IIWIE'VI C35 ?tC1 

iSf ’V[t»iTcv VII V&V1 ?1 'S 5i| «r|#- 

«irTM s 'witTiwlS! vTci'S ifif i(sfti 5 *itni, fvi ftpgry 
tilt C*1 Vf^wSlt*! vi«*& 111^1 vfilt*! C11R + vt^sifi ^ 
V12fT« VTCIC^I C^5fl1 C'!1i*l t1 *«, ^dt JRH 



1 n ^ I, a\,A 

®1C^ iwat« 5^ ( tsirsjl^t *f^ll53'I5! + '9-?tt« ^^t^^ I 
'Bii^nt ^tnn'&a c^5 CT’Tsj »fft:"*i an 

a.-'o. c«T®i^^ 5M aiaw ^a, ca»Tta cva^isttgi 

«tt? ^4-®* r.®l5i ® sT’l a^aT^ ^ I ’ffcil*5[9i al ’I’TWia 
CJfi*®irK*a caas? «tia * 'aprf«st 

ca*iii fiF'? aia fafucfe >•* "^wa ’?« ?n ^ i 
^a^-TCBa ^*13 ^3t‘&3 

asti3r‘&3« ’^stv 'jaT^ai ot« 3I a*»i 3iTt3*& 

taafafaca^ =ics aferai ^ ^nit «rTt^, 'sils 'sisiSia- 

(?i§?’Ftl3^ l^ta^FPi taaiata f<*tfi« fatjp 

aw aM ^asa?E« *(<JTnia]Jta ^avata (a’fftt’F 
fa;^ ^f35i 3t51 'Siatiaa ">tafa 3?^ (cat^t'® a f^atS) 
leaf's ?t« ^ca ^fsiE?$ aff^ta i ^aa cama 3*^a aw 
?sc3, 'STfa ^ijTtaa "l*aa ?|3 (cac’Fi'g a*!®*!®) 

gaar i£i35 3F 5 ^cafTfa^ 53 (ats^Tca? acai) f.3 ^5t3 eataa 
ftrsai^ps 53 ai, cvaaarai ^sttaf 5^r5 ^ 53 1 

CBin's ^C3a afataf ^ c9iic5a ^*^3 a^f•^fa%3Ta ttc 31^ an 
cater *FTtai'^3« ^a®^aa va^^iic^—c^i^te 53 

'Q aig cal 5 C^ a<f33i aftfi area 1 ■saUracater 

1 

anc3t*&3 «iiwfl« ^iS Tsif^fs^ aar 531 >1 ’t’f 

53 I a I « «rrTfa5 te*S3 c*Tl5^ '*i?ra a3a 53 1 

ana st C3. <2faT5 tflafifra 3f53i afeis atm 33 : 55 « 

i 

■ ^,*fC3 faca aftc® "wtre 1 •ifBa'^caa «tl?ica 
«3t5 ac3!3 aa3 gaaa ata 53 « ^aa (?it5te ^3 att?^ 53 ai i 
at^ina tefi af^t 3Tfm arcaj a^acai Raff^ < 2(315 atat 




CT?p ^ « «’¥T?n m?' 

«c»ik^ ’ind ^T^isir^^rc®? J>^i5 "p»r ?91 «t^tc5»' 
"»Bfs) jfTfl '®t^^ ^?t:^, ’W's ’^•6 e« ■« 

h 

<1^? SF^ ftc? I C*ii^^9 ’I‘T?I1 <£lt « 

I- 

>Jt<IT<115 ’?i»nl C*lll55 W S«>1« ^•ia<tt«' 
*(?»t}1 '3 f«f^ ??c=35 ^ITC’F, ‘a^5?3 ctV *lf<l6T*I*F ^f»!ll 

^5t? *IC'IJ ^1 «fe’¥lc«*fe >?« 5K « 5- CJS? 

■S'5^ ?? i >a^«iS 'Sieifet’ICTlt^ t^H’W 

'Xt-K’F TfufS ^ I 

JTlt? ''[•iSt^C^tSt ^K?C*fe«'S tE*H^t- 
'»l«fK »ff’5 ^'I’lt'r*! ^F»I 5f I 

jS ^CK9|5 5lt«0 wr^iSi « 'si*Ii)fet^ ^tf’Wl 

§5Cf^ ^«II fif5t '*f?l5t?WfeE >21^1^ fe=1 »E5»HK?? Jrc<)I 

^ 55—^CIE*1 *t^J5 J(^ir1 rifC5? 

'StT^^'l, '«1T fl?!^ ^Jlf’fC*! r^tif*!"! f? I 

'srei&t?ICsi5E !l^9t ^ 9sl^f'«l^?! C^Tii 5lpT «), Ml^iS 

^^t91 -2t^tE53 *Tr(r JiW 'BI’Hl ^tl9?i5C«« 

I ^tW»l 

ttc 5^ 3 «i*rnf6i« M'S?! ?ia -sw ?5 ct 

«irf^«i 3 ’la 5*9 Wifi’S *(119 afiiKi ^rjqiti areaqc^ 

"'ff’ff's ^9 5 fe a? 1 

qjfa '*rqeiaEiil|? ^itat<Ea« aRn[ii9 
tiqi%if*jfq*j ^iE<fi aif)Hf;t9 faia*.s 9fa^ra virat'' 
'Sitci act. 9W 2tqK^a fil9 stc® «iTt9 alq*1 

WR caaa qfiia1%9 ?a, "^*11^ ^ ?t»ict.19^ *ta *ia ^sa ct99 



<211® 51, istt^i^ 5i:»i:l mt *1*! .a^ta 

^'llj—5R»R fC’Kti.lW’H TfilCJI ac®¥ ?C»lt|JC5* ®»t3 Ha 0^1111^ 

(»t*ra nfsttfi) ?Im i ^sitistsiiSt ■■f fs^ We« 

■•jw ^1 ®ni^ir«f?ic^ ns^s 5?t3 ^si i "Me? ‘CWl 

flSrstf ^Stsptilt ^1* i 

58^ :—**l»l|^ 515 ^5 af'W ( CTWa lalftT) 
a^til 51 "fSI -55 5l l' ^fsi «55 wh 5| ^sit^l- 

5i?i?5 «i?«f5i ^?nwiEt n^it«fni f5»iSt® ifsi ^if^iSI ftiatn 

ai55tt¥ 45 5=5 *lf*5f55 f fil5 *ttt5 !fl | 

^I<y6 f^c==[1©< '«.«1 I 

« ^»i6l5wf&^ ^Hsc^si cflwj^w ?r-*i'a^ 
5?5| f '519l6TBwi§^ ’R fi’l^ 


^5W, 55n—"TOI5*l «*!’' ( Induction effect ) | 

^P^^P'Ofsi ^Inl 'SiWi ( 5|I1RWi5iS ) <it^f6 C5|^5 

5^51^ 0)^16 "mwa 5IC5J ^T^’^la1 ^tuCTfl '^^16 '■^*11 

"^iHa ^fasi, aim*ra ^51 f>wi a=<i^ fffw 


a»nl5 e ^'lawi’P ^6ai * 11 ® 'ait *t*'*F*i aar5*K5 



'BiTtcni^q «tai[Ta ft® aitu 

’8if3« 5? «, « ^»ta 5^55 

5$aj §t31 5?i atra <aT a^a^R 5(a ca 
a?iaia aat? ?ai «l*!'eif<as 


fgijf^, vt aaitaa fwa* a*icaa ^if^a fir’? »(t«ai ata 1 

®n»! fa*iH« 55 

■ vw#t5i aartfa ’K'f/ aa, ®t?Ta ftt® 

55, "ai^R ®niE«H 5WI ®Tt3*fe- JF^.Sflltsi, iftat ®CSP1 

a55t 511 ftcai 






u- u- bKiJ •^'S- VH-Ad Vr 


(fH^ ^itarcs, fel5l ca<rt 
P. P. afntqa ifcifi taif? ^Tia^ 
ai «1C?1^ '« f?5 f.l|^ 

fra—411 S. S, aintaa acaj ann'fe 

sri tfsS»r 5 1 w faai «tats •fifa'CT 

C»T1?16 ^a I csjIrj 5t((T {^cac»ia wi) 

?a I ^ffe^ar>i ^Tca*& fit’* ^isrc^csi ^%qs 

4ttt^ ^att a9iCT4ii'sf»i jR’ifaiiTt'i fatv ?a af»ia1 
at® sfl I '»Pifeiapii5? iswt? ?sc»i tsrattas fa? « *ffa?i<t 

*tfaar^ ( isiat >41? aqnai nfa- 

Bi»i? aqna aai faal a1*t«c5, a»ica I, tan, *4?, aa 

e a^inia ASTI'S? *ta af»iai <s{ala aca 1 ‘V,sit5(»i- 
•?" ai “iaiiife? 'ai^^na atta a»itaa (ai 

f, (iia. >41?) a Sal ?cat*ia -atata i at t, <i!a, > 41 ?) a 

ft 

faa'sV« atca, a^staa utij aaKaa *ffaa^a aia 

* 

?tawa isfiTcaa nraa«tsf atcaa aafsi a^ta i caa^t a*ia®a 

acat aataaia ^fc« art?, catsa ?caeifBa fawa ataia 

*■ 

aat« ate?, -flaiaK ?cacaa awi a-Swi f, >aa, uq?, a^ria^ 
?a, caaa cafStari 'sirca'etta ?a i .^aic? an? ?, 4a, 4? at*i 1 

•aa 'fla awfa? a 4a, 4?, i ajr? a', 4a, 4?,) ca^ 
% 4a, 4?, 4i?aiia afe aat® *iira ai, ?r<a ?tai aaca 
cat^Sa < 2 (!iia afata al« a*tcaai *iT««t jiina at, -s^ia 
ga?)^ aSta ai 1 caaa caifewa casii? i??, IS? cas^a ajr? I* 
4a, 4?, a^at 'Sfi^arlf 4 a, -t?, sna?! ?a ait? 1 aai ai^ai 
cataa'afSa atais antaan afaa^a aa aa? ^ -stna awiferataftt 




« sj<(f^ wf*!® fn, ‘jife-Tti?i'&' «»r I 5t9?’ 

c'rti'iS ■'tJR ^ I ^a? ®*5T*I fl^r <iit<ni- 

■ 

^cs5 (:«il5iinn ii,?® m ^taviifwr at« 

’I®'® ?! ( (a!i»t 9T?fftt5rc555 CTl?^ ’*t»I, 

^ ?l!It5 I CIC?^ 

?r!'«i'si5 'stfn®, ’?9r«^i iR* Ji^ff?® c«tt‘%!f 

j 

*lf5jll*l ^ "Blf?® ?! I '31®iil? iii|iB-®tt5f*^C¥ ?>? arf^C® ?$!?I 

«!i*t *(T«»lt *tt® ?!► 'S^lSlaCi^tB? 

®1t?C*&?l «®IT! *tl®»l1 *1t® ?5, !«f1, 

’Fit!i:'& nt® If;? ?5, -BiqsrawtB; 

®it>.‘& ?j^c3j ^sl ‘o (flJifl r® ■• ?fi> •«fi« *if«j|i ?? I 

( Transformer ) ;—'»l»l^!Cilf&t 

^1 Ifl'sWW! -tCS® ’f!!*! 
f!t*ra *!?1! ?9 I 
?tW ?«Ii:!«(1 

®:!fcu <2Ht? *p: ^a: 

wfAsT? fafsi'5 ( !«fl S'al^’Tfsf 

c®ta ^ti:l! BFRi ?1 

'«l»l^f!^at5; ^^Tca- 

«»It! «<!? 

?t%l SfT^nra^tti!® 

ac!i c^Ta ''i^ci! ^rf® 

?! ifl I * lb- ttiSf -WSt^t!! !f? 



fear—It Sir 







'' ViT?:® TOW 'ttw, ^ <n^ Ttfi fNt 'sfsi* 

TtOT OTtt?^ ift'fT *tri^^»I ^•ICT'fTiJ 

%in( c«t»r^tN »reTft^ ??w *t«t ^rfT 

«ttf^»i <RT? j ^ liil »ratf<« 

cstt'^fll '9 iSWn^.^raT^^ atsirtc^ 91? '«i*i5T?CTj8^ I 

OTWsftt ^niOT Jrei^® C3t®itfe«f 

I 91?«l >35^ Of^ fstsic? c? 'Sft?Ttfl 5?:9C*1 ft? J19fr?3t 

?t?1 «i? »pi *if?sn‘l ^ ?, <a5T, <fPF, 

Wi 1** *tr^ 4^! >-♦ C®rtS 

^tCB! ft? C^ ^ ** C9t^ 5t*f S^*t3 ^ '44k 

ntc¥ *rrt i c»M? ^ftii <wwt3tTOii4?‘Wf 

^ wtR 4tflt '•itRf 1 c«f^ ¥fiiii Ft»r I o^- 

'^tit 'ftsit®! ?1w !••* ?1 i**i* ?^JtR ^ft¥ 4TfTSalt'S >••* ^ >*•** 

^®TfS c«t^ *tt'OTl ?t|w 4?^ CTO 5 Ftn « 

(w^ExC) ^ ’tfif^^® fH 4?t ^ 41-- 

fi4C4Bt5l TOK4 C9t^^ 4t%4, 4t (atnpe- 

rafiti)* CJI% I 441—^niCSR 

CW'feB?-#. 19 arTt4=> <AV^ C4C¥BtJt 4CW3ni *rtW4lt ♦•**• 

Sft? *.**=U*** 4tt4 't4ltrt=^^%VT*='r'iT 


SiHTwt? ?w?tc?? ^ir >*i^Flirt *tf?5t? ?f^|^ ^ ?n g, 
iflW ’li'l 5?cf I JTSTfSfl 3?t^??T? '«fi|:9 



fes—*ia ftar—*►• fw—*vi 

ifttiiitft^ fe*n CTc^flttt 5f?w w 5H t ^f«*ii fwt OT’Sfi I 

\v f? 















CT St»PFWtV<3f9|? *rTtfr <#1^ dosed magnetic 

circuit ?|4^ fR? t^a'CiF'> 

«a^St «ti 4W5 ?? 1 

( AutCh-transformer ):— 

t}r\ Sr*w«jft5 ^3 dtsn 

^ifTa 151 aitirtft ^npf c»i^^C'95 ^*i5 ?rpTR 

^ >d5t C»rc^'al5^5 ®ts?T ▼ftHIl 

4tt5T*R^3 ’W 5t? CT«51 

551 effort® c*tt'i '»itSl- 

^^*175515 5f»lt« <5 5Cn 5PtI ISJ5T5 
5? « CeiSffeBI *ff55^ 55 '5t5lt^ ^5IT5 1 

till «t5ST5 5a, ?f1 5^55 5t5Hl I 

^15Fpif5^ni9 ^p(j '^•fCT ( Losses in Transformers ) S— 

{») » e^cvslsf ^retoni toi <5^ vibk— fej 

TOPra «lW5 e «tCS5 Mj ^5 'fti 5ni l ' 

(«J. aw .afertni^ (Eddy current) c^g artev-15) ¥55«f*t 

^a^PIcS® fflhp *IT®5) »It!8 51 5>5Bt5 515515 5t5t5nit55t5 I 

('^ C*^5J aw ^*(55 (Hyttciesis IgsKs)—^(5^5 >lIVt5 

Olt5 f55SlT65 5151 ^15 5151 

(•) '•[*155 ( Magnetic leakage) :—55(, elt^l^ 5C55 C5g H5^ 

J5T 5VB tUWOtSN 551 finl 5l 5ltc5 *ltt51 ^ 5tt5551plCT 

#5wn5 5W5C5T5t5 515—551, Bt5Wtl5 ^5?tS|^ C5t»- 

W5l »t5 M»-«i.j twft ^^5lt5 aigta 55 I 

C*P?5r (phase difference) 

^(Wt^5 "«T5*I '9 ^5 ?tW5*1 5BniI f555 ^0(51 ^5l1 

5laicf I c»i^ Sna atiiTsf 5>ni»i5 toi f^si w^pii&t 
«5tff« ^Iw 5ha *rei5!i 'St? 'stca 5^ t «i*!jSianl85 







TICTP&J ^ jtoKjrj ?, <nii, 

<«?« wi^nrcsfS^ 

^TCflc^s sra ^ 'raj^'W ?, lair, <siv, '5?rw? sn c^nn ^ 

w ^niPTfei w 5tfit4 « 

ftlT »fjiA) *I9t^ESffl 

% Jl^, dlT, 'S^R « »Tfi| ^ 

'll ^ >i«R *53 *if5*i« 

51 ftt I, (iR, tax?, 

■5^t;< ’^3 ?5 5(1 I »lf¥« 

'ft? ^iirt^CT^ t, «i)*(, («?, liffl « 9if^| f'Sdtfl 



5IC<IT *R1 ^’('IR 'tttv, C¥B( ‘fe^OT, ^ I -"ii^R 

C^St femc^ll ’ft5r«l CWSfl lIT^ ( 

«ir« fkas '5ii:«r?f *f« C C fsttjfrf 

vfe-sc? I «2t!rK?5r ceW ?rT«(j 'anfR «(^R itf^ 


^t*(U w >(i3r ^(Wjr5!f »Hto^ ‘SRj ??, 

* 

?t«fK?Bf !tt»(. 59 « at9TC5l JlP?^ 9t9H 1^*tft3! 

» 

5^ 9t9 lint i«t9t5 {irw kru* 

f^ irfiii 591 ^ 5isrR?91. <£«, 

'SI’IT? ( Primary ji^urrent) CB^ 91 9t«rJi:»C«9 §»n( 
.fsr^9 TO *((, 9TafJC«g TO—9tBfJ- 

P 

CBff 5tC99 '»It?r»ttfB'» I «kra fOT ^ 5tt9 

<St9t5 C 995? ^ 91 Jlfti, 'S^ f^9^^IW9 Isift^ C'fl^ 
•rfWtl Sftfl B*Wt9 9tTW, S*B9t9 9t9fIC«t«W *tfil9^ ^ sfl | 
«I3R9 •il^ '^9^ ^ »Wl9I?nt <59, '5'F, 5f l< n9S(-«C* 
*tf91« f9n?(« 59, C9^ *199 Ciilf nfw^*? 5T9 

*i9(ti*w ?59« 9T9firit9ni« *ff99^ 5r9 





flu jwhct? ijiir, <4nf, in^ jri ifiiife 
ru I »reia^ ^ ^ •if^fe, fht 

>a^, <m, ^«fai ^^l^^ «Rt? W ’9, fh JWt^OTi 4it, <«? , 
(SIR itfti ( ^ tircv ) I tflt 

?. lil’F, <4? ‘'C®ltw-®l’* «I5(«1lH 

®w ^5 —•torv ■ritnf *51 5t^ *nn( ^1 <4^c 

<£l¥, 'fl?l*I ftt^F CT 4®, tl|^, C?^ (SW? 

9T«Trafl( c^*? 5^ '*iff'^ w^^rtfl t, (11^1, *5^, ^ 

nfiflB® 5fl, <intt jwi^? isRt? ^1 sTiRc®sf ^ nr?!:® ^t:^, 
is^iii t, mit, tfiif, (q®*! Jreift® ^ CT <«t ¥, 45r, (av, oe? 
isRt? fiai cw ?T«fK®5j jfr *tR, tOT, <w, m 

a1 CTIfltS® 5^ I •ii’F, C® 

atla* ^fnw sfftOT 'suw^ grrt 'V' cq-tti ®fsi 

V V ft:® <ir-a ) <£t^ (11^ ««11 

<at^ 6'54t?"l (Period) *iw "sitTO ^ i < iSRt? 

i(fti, <fiT 5^t*l f*(ft5T® *ICT flS >ret^fl 

1} tfl®, ^ mRlfe ^ I 

rprt^ «wra ainw aw ^c® 

afii* #n l?itt i» ^ ^ «i^t 

ftnfl® file® iffti ^ *pB!H 'ip 4*15 ®w ^ am® 

f^rfistsmx 

li®:—St'walofa rtivat^t ®ni«i ^c® 

air qqa ai ®fi[ni 3fl at ^ «(®t3 «taacl;i c®< wai ji 
jm atftaill ®nitin aar «ntf ama? ®w arp 

t^jtf^ws q® ftfiwtB »i'«tw ati ^ 

>irffi:N 1% CT*Pr •'sfll*, *ifi[fii« 

«('ffl(t¥ - cet®[5 X ), ®fi^pCT|5« 



'Qfl% ST?1 5t*t « imt? ton 

sjfinri «i*iS|flwtSr Ttn^ *Ttf^? 11%* =»t5K3 c^i?? 

^ iiiTv csm fro '«'l 

*ft«5i ^c*i c«T»( jfe«f « 

^<n cfnR Pifirat® *rMvj 

'S«fa 1® « ’I'R ’tf^, C«T»I^C?«f tfl? 

»tv«i >nn 'ssTt =» • I ct® fe^wH lii^-p^n-t ftfeT® 

^csi “r% («fltfe f?!) v*r, c?® f^rcrst "s?! 

■!% syst ftn, CVS feptiiw ^ 

’®i<ft^ c^T^tciStafj JTiis -sf^ ^ftn^ «’5® cst^jctcaf? *i^5 ^ 
^tn't 5?nT—*iT«fll j 5 i^roiIcm 
' sislk ^ ^ n c®^*pnar 

is(5jTf , 7T?i f^Fi^ "fR? {’e^it > 

s«T?) c«T5[i:Saf 'ssit- 

#t^ ’ ^ ■'SflSc^n' { WatMess ) ^Ftnf^ ^*1 I 
T^rw^tn ‘'Sflifenpi* i « ^inc^ c«i«iil>« 

CVCSf^t <J^ifTif ^ fe^tn^ at^. ^R1 *I#tC^t '««f«fV 

■IN' *rf«fll 'rti, ‘'95T&*^Tn^* ■'ejtt- 

c*m' S’? M^'s, "ir*! 

^\V\ '««! ^I»I *lt'8« ^ ( ^|?*»wt^=( ’Ttf^cfe fS® ) I 

«?tCT4 ff1 *Wt^ sfT^ <a®n *ffplst ^tSNs FFt^S! 
«i»rw, ^ wt^st «rf« cjft»iiW *iTr^ i 

itiff c>rc®^m Tnc»n »(f^ ‘c»t»iiW »i*s^ • 

?tc*i «(tf CT^^urfiff wit ^tn't jwi fro wift'S 

?5i <sn^:*rt?t ^Fnw ^w wttcn»i^ ^ wmiift, 



VHPra u.^ wt? ^fe«t, 

«r9di^ iSt?t>^9 >nt CVtv^V? )|fir9 xi^t CfDil 
^tOT^ OT5t?j 't^ f*tfinfre«' St:? I w^'si^ 
«rfi(^ '5t?i^ ?tc?, ?tt« TO 'Bift^ 

»i«5l «r ?^? I ^‘f?iat? 

fe,f»i??'i:?1I ’S11§ nft'5 ^i^TS '’«5T^ 

ft? "sCT « c?€f- 

f®vti?9i Slit I s^iTi? ft:? 

esi^^ 5it*( 'Btr^ tst^? Bilw ^ ?tc5 «i^ 

X)«« ‘f?CT1-«5jfe I' 

ai?i:—la^H^ ^ir ?»rt ?^flTt? cb cbib?- 

irt®?rfar^’s[<t<^ fwtca^ 

* 

?tc«*fe I sisral I 

??:?« ^ct? c’CT'at^ ^n»i ^nf^W’s c^?»i 

?t>5 CT fjjr^PtftflT® c?w feffCJTO 'e5tkBi»t 

^orc»i ?c? iiw, £>T:^'9tff ^ 

«l?l c^? 5t^(^f»irs ?Df,' «:?^ t:«j^ El^f® fiiwl 
*!«:—tat »tla «tflf ?! bw 

?«t ’1t'S»l1 « ?t?TTtW S) c?:t, ifl «afe 

? 1 ? ?? I (?rpp'9lff ^?1? TO! 

???ls? laWT? c?^ vq!:*! ct^W ?s. <*it ’'af%-?TOt^* 

IRM'S C’l^ T»1^«»I ?? 'BPfr^ (3R^ CTC^^alfl 
-^3CT «nT? ??rt(Rri‘ ail^tnal TOOT vn^ 

TO, <a?IRM’S <*ft^ttTOOT ‘eilft-^IW^’ 

?cn n«ii« «« Bilran ?i?t*w 



•«» * 

w %i fVji •rfiniTi 

csrt^ c^ ''ifwT'l ^Wlfv t£ife^% ^A*fjr 

ff, ^<fi c>(^ *tfiwt*i *t% ^ I 

iiisrt ^»rr 'ssfS, 

C5t»Ijfe^ « tMT*! «IC*W1 ^ -stew 'S|S[^ I 

<j»(,'?;ca (Choking Coil):—«(^T5- 

(?d5t ^iifi^cS «isr 

iSJCTl^P 5? 

« (^'%nfwl8? > 

^1S?TCT1 ??ra ■lf%' 

'sr^ ®T?i 

* 

'JT?1 ^ ^ ^ I ^ BR ( 'K^ 

& T*»l^%f 5^ ^*1 *(fe^'5 <rtt^, ??tP5 

* 

«a^i5 ^opi i ’tTR •• 

ewf^ *tiw c®!*^ 

*R?a* ®fip5 ®t5l ?tc»f C®H!^3 ^3 §*1^ 

»!Tli“*ni "ift® I # 

^ BlfM i • «t^f w, ®t51 €tc»l "uHSa ^ 

'BStlJ "1% <<«« f^«f’tt’fR ^•(•x>. 

«it»* OTlt ^<tl 55 .'9 IbUHICTC® 

u«* «1TiJ "ff^ *1?^ f®«>lf?f»irw 

cBTr®?-®T:5* ®Pfl ??c*i ^ 

1®*|#5 ftc® *, »fl®, ^*ra ^ ^9^ « cwilpfew® 





^c<n '*fp ’itsnR t 1 • '■ri^ 

'ii’tt •ij'W «cstfrt TOm (iPTOir c«t^ 5t*i *n^ 

ife 'OTffe’sn^ «it!Pit’"n ^ 

«frtt^ CT c** isratnii ?u w*wt f^i*ra sfl i 

'g i g^ r -gcH t ^ ispsrf? '« 

* 

c^^tcs&sr **tf%rsTM g—^st^csHs? *rtrti:¥c*r 

ft*rlt5 ftc^ <!fU^j ai^RCT + 

^*1^1 iSt^? — 5^ (f)^? CS|Sf S1^ + •«- 

w ?«i '!t=rre c^’Rf ’vM 

05f5[tS^«»5 ^ mj i 

t 

c??t tST’ITR^ ’PI VW ’iftf’ra 511 C>IW '®T’1!I T»I =^t ^*1 I 

'Bi<l6T5iwt3? ^ ^t"*( ^piPI ^f^c'© 5^C5?5t55f5l '^t*’t 53 

I 

’ftr5P^ at! ^*I 5* I '55 'aral5* 

« 'Blq&ftlPiiS? ^5 5I5II 5I5CH 5$r5 ’irra I 

5? ^nUrswiS? *tfajrT*i *>5^'i'8> 

w *ifiisrT5 iffwi *tfiWPPi -1 •! «t*t t ^ 

aRil *{fiif5a «i»ifet5C!il5! ^1*^5 «ifwNr5 'artnsft ’ifnr*!’ 

{ Effective 5l virtual current) 5C®I I fja' '>l®l^?- 

csrf^t ’P^ll 5^»I ^Nrs 5^ C5, ^- 

fsi^ attach CT cwPitSa c^s fsif^^ 5T*it5 C'S^r) «?*' 
5^ C5a*t ^'5t*i ^*(5 59, »i*ifet5wlB( ’FTist'fes tfl^ cal*p5w 
fT9t« 5T5tii c5ta*t ^^T*f ^*is 511 iii% ritsri 5re *tfiifsi^ 
^;i5lflw|St CSt^feaw ^rtl5>fr ( Effective 5l vir¬ 

tual) PSt®IC&a 5E*I, u>5t ^1 *5^515 JITH 9ffti C«1»K5Wf 
•1.1 51 9||5^ CW1»IC5»5 C5> l* ^E5t<H I >'B9 VI I 



«8> 

▼(mpN C3T»ltfr( 

«i»ifetntsilSt ^nst^ 4tt« oi • «rliife (OT?’o*i) 'sratat? i 

'«^1 i?f^irt91’ifl '® gyrl ^^T-a (watt¬ 

meter and Power* Factor}:—»lt(Vtfe "if^ 

^ «5tfe ^r»fr5 tE^ c^^iniar c®pp^ ^ ‘«flt^T)&»’ 

» 

Bf»K«t ai, (i)!**! Ill ^sra iE?c^ »rWw . 

CT C’fH ’TOR C51^55| 'S '5't^;? sm? ff^S ?9 ^>11^ 

'OTtfe ?? I <iil firfi'5 se« ftiapr ^?13 «5TiJ{j|l»w 
?rar§i ’r?! *tiCT, ’« 

CKsi^ *tt<?I BRj TO9i?t (’Flni'^ 

t 

^3 3(3J ft?! !iTH OTPt? <2t?t? iSWfta ??) 

CTt&t «TC3? '•U! *fpf <a?t 3^91^ { CSR1? 

4 

^91, ?T?tC« C^9l6ft^R4? STJt? CJH?W JPIW 'Sipa' ??) 

^9 «TC39 ^ ’tt^ f?%Jj 'il3t C5t»I^^ft5TC33 aif? ^3 

*rf?^ t'sHS® ^»I fttftc!^ 19 (fe t^8 ) I 

*831:—^’43 <9t3t3 4HsrfE ft? 43v 4)ort 4nrc»i3 irtisMl? 

•ifCT !5nft3) •pntnni »• • 'cvln' 3W i ^3*t ^n- 

?ni5 3wr 33 ^finrt 31?) ?a9t‘ ^3^ topiw ^E^ritn 
( da TOOTS 3ft g - W3 lt*t J SHI 4tCTH3 I •at ftf^S ®*IE33 ststilSi ®*ts 

TOWH Cfft ‘fro-CTO* (milled held. t13ls TO 3RS f^SfTO ^ 

5OTf%) fait*3S 3ft* TO* ftCT •ast.-at ^ TOl ftw^l 3*1 

■tfllftl* 5S 3ftsi 3^43 atftwts 30 ®?t3 3ft* 4*18 tfti "ftt* I *lW8TOI*lff3 
**1S 4ni ^3t TOI*lft 3HtSS l*^fra (•) ftro 3tC¥ l 3»|fOT^ *( ^Tftfclfn 
TOS* TORSI Stfinl 31 ‘TOftOTt* (eallibrile ) 3Fft« *ftOT 3S, 33| TOS^ 
TOOT >■• TO3 fl3ft ft*fTOOT3t?»3T3lTO«TOCatTO.TOOTi3- 
otH 5t*t aft?*ft?1 cff^ ?1 CTOtS*TOTO' rtJiftPI *tftOT,ft« 

OT5C* TO feflt Tpiftt* as (^ 4 *ltl« ftJtra f^TO TORiifs torsi 
as) 3S131**3|S3*; ^ITtOT as, TO1 stOT 3** OTJ ts'HStSi >*) 0 *» I 
>*•* TOfe TOft* aftro—^*sii *1^ fefli fesia TOl «• wft ^TO i 



r 




TO c^tsi *PH \<*r*R ’«iwi5 fipr fRrt CT ^ ■ 
^ 5t51 55'^,▼T^ \’t®tt C«T®|!n>« « 

'9*RFt»Rt ^*Rr fst'ss ^C5, ^®«n MKI *1% ( ) 

?j, fl«ifi, cBiepB^ «siw tijTt cvw <rrcv 

§f(oni > 1 ^ c*Ft^ =ii 'nt?F c csn^ »<^f5 cffi- 

•ntr^^ »r 5 ^ ’pfsw -aiti <at5*i 2 tT« ?'8?i ) 

?5E»i 5nil ’951^ *(f«3rT*i 

9 C'5l®!?r’I&f« fRI *tf5f^ ’9 U "» m i wa « c^lspfecsff 
■art^OTa >2(ta ftr*ii1 am aat, •% 'srT"»t9 

cwa^ffa^fia «•• c^t^ijS ftpi isat^ f^ferca 'srra »•• 
aa I fa^ aft fttfaai® cassia aiaaR \i ®iai 

■■t 9{"*t 9 c®T9t]Sfir6fca ^ *• C9i*i$ a?Ea at5, 
^ 9aTi»fti5Tta • 91# aA® f x csTs fe at 
«a# (Apparent watt) ac*! (flat ^a# ft#ta atal aA® 'saiiJ 
'tfta^’ a1 ‘(ilc^fS®’ (sa# (Real or effective waft) 
aw I ‘flatta'^ 9ar#a aft^s mta'asft^ saltSa aaai cataia 

f i 

aia«fR ftaia ^faffi *r«5i at^9 *fK!i t (flt 

9Wt'ic9 **iT9aTg C Power factor) acn (flat cm 

aiaaia caMa •c’^taftwa* (Cosiiie) aft® aata i (fl? 'C9i*rw 

aft a aal ata ®ia) a?c*i—’il'flata vrt^ - 

a asms ^ *119 cw aiaat® o*, arsatt *it9ahi 

9Jl^a*Cos 0 =-BJTa ca ’TO a# ®ttrtt® *t)9ata 

9n#ta («c9a ^a. cm f^vttaw 'ft% ftrftaw a) »• • ^^ 59 ; 



•ttsiti »rt^ti=Cc» I 

"ff^ ^ «flie 1 

flai»i«iit&-«iiitc^1; wifS+'it«iR fnttfl I eTO-fj(tta >fn» 

PiUrt^ »ltwiti »Jl%t?^itni «tra ntnit l¥« tfl aitl ?i *lt i Snnt 

Cl '•stt Platts' ifi!5 nfilPr® n i 

eHa < Alternator ) ll ^Tc?*& 

*t^f« ifns . 

I 'Sitm 5^ Cl, ^W1 CIWWIW fsM-fit! 

( Slip ring ) liW JR^ UfNra W | 
iRi ^Tf^i I 

iwfta f?a jit’v urtao ’jct's «ttCT'6Ta ^ 9 , 

aima c»T^ ^c»i a»ci»i ’CTs ’^^bIi 

> 

Tj:? I a ^ ( Rotor ) ^ « Cl 

«rrp? 'dfel9' ( Stator ) IC^ 1 K^tt 

Ijiivai 5I i 2 l^S ^ifC® 9[TH I clfttn, 'sUcsi'bI? cat^HT, 

II f)TO catfera, 'sitti'eta cfeSia 1 catStfl ( Rotary \ 

^"ffe ^ta il '■ra^’ii'at fi i ^tt 

ilia ^Pi Bta ■ (al callt^l ) fiftl irsa ?(fau «ail ca 
'UTca'BTati* t5 Iffirf® ^al iT 5 j'«i«'Si ^R's 4 iga 
aii^ *iRa i atari <2i|a afaii ufav c«fa^6ar 

nt«Bl at^ca <<11 'srtta'stwa f^aai atiia atfro aaaatca* 
fafira fsa-fiit '8 ^vcia istniraR aa al; ’Rroia stiicia 

ai^apsa aft® atigs* arfail it^aaiw ®nwRii 
aaian aroi, ^®aR 'ajta%ra « 'ataraflft 

iHapiaiws nita «iatit*( atai 5a 1 



8«t 

b^^nj-h A V'VUl.irh> 

T 

'«i5[5T?w&fr«? 5ti!j fffl ^ tii^t 

<S^ (excitation) f^st -st^tllt ntfipS (>) '^ *(l? I W* li>1I « 

5ic<(i §^*ii{^!5 <1% trtal (^(^^c6&T^**iWc^i "w*! SfircstfSt 

»tf?‘t^ ^fi«1), (it '8 >0) «r^9 C8W 

TR »I^?I1, ^«t1, w R*! fetUCTStrtra ^r?'! <«i¥l ’imfe 

'Stwftirttt SRI c a ) ST% 

CVR <2Rt? SRI I 

^&ROT&f:ss TOi 'si»it?t?pii5t sml atwigys'CT 

^fsC5 ^^1*1 ^ TtCS^^ '5T?CS% ^jsSI ■l^t’6 ?S I 

<ti% ftfil'5 S7S^ ^ I 

lb 

»J5St5S S*lSl« fv:? 

?i I <a^ 

T*irv 5s®t‘snts^ ^*i^5inw6j9 sc*i t 

Cat&(i1 STS ■»Lxt*is 

?J3 fa*t-(st srssls vfl isjctisr 

ss I cfifefft ftt ’"Jtw'sn 

f|aj_4^t TH tkC fsC5 sf5^5 ^tstog I 
fst «rtCT 5R 5ts «W« <2tvs*t *is*f 

sf»rsi ’?!*! SIS?® 5Sl JfS'WTCT'StnRI ^ 

an?t^flts *tSif^ SfTR'fe stc® fsfwr, S«I1—sfs «*• 

T Pt ifTC^, ^5T?C# VKS^ 3ps ^ITct'^ -Sf S • • ’p't'ItV *1*I«IH 

5^cs( cml ss, «Pi^Rt=tl$t gtpr Rtt*f%ss 

v.S^H S • • *F T*JtS* *4^^ ^CT SS I S**J ®f*t *tt8St 

STS, vu^ « C«R *R? <SR3Pf ^?S W<f >PrR, cwt«l^^ 
SW SI JpRI wm? %sl ?5 (4St CSfri^ WT 








*i^f« «►» fttar ?f»r5 i ^5Tt« 

?tpi CT dM <af« ^ar ^fasl 
*2tnT^ I 'sr^iar c^*i -srf^ 
^iS ^1 '5i'5Tf«(’* ’Fi^n 
^ ^ 

ft31_«b^ ^*l’c^ ^rS[T^ ^Jl PtC^ fjR^ fTV 

cw ’yaR cw JiJn«KT®i i 4(r% fw 

CTr«(Eart *tf?l Jitter I flOf 8 c^rt*! ^ 

5 fftiB «nw' 6 ii «rft 3 I effsiS ^ 

* 

?i?i5 VC9*1 ^WaritS ' 

(3t&tfl 1^ ’IIS ^ ’TOPr«ft:’f ^ ?8f<^ f?i^ 

csri^t ^ ’u^T^f ^fiics ?s j c^fei 'stn^ ^ts(i «tjT, «ijf 
(W®lj:fec^ CTS, CTI^ ^r»l^1 *fT^*R<ai 

<*1^? Still «ICTW5t SH '*il"s-'»ttss 

{am ^return) *lt'®Sl StS t ’TBStBS "il* C®t®Ijifes. ^fsst 
C«t*I^t:6«r -SKsTafiT S5 Irt-fs? ’Frfi 

'sprraTs stsi t ’mfetswiS? stoi^ tos buss stw'sft 
sdni^ sts9 '*JtPr''5ti:ss V t«f RrW mm 

k 

cfesjifH tSaf %S»t1??r ras «itCT BtISS S Itqs 

SWT R^BT»W *ffTCS's !W ^ ilWIS SST tSSI '8JS STS i 

«ri TKai Jiw witcs^tora ws Tsar tto (s*Tcs i ^sta fro cat&t^ 
(artw^rt* fin) I ^stw c (fin -stw'sit*) wm swe« •i-fetinsifti 
«sts sitfw n. M qn:s%»s Jfrtfirtstfes, *is(l—Isis st ws 
*W is ^ «nK*i *1^ qS’ artsis ’raws seq qlstn sftit 
•unts qiw I I«) stsj 5 T¥“Isi sift sswFtsts 


















««1 



vws i 4 (■nvfit ^ 4if*ietR vtvt 

1(4111114 4IWtC4 fWi Wt I ro, I *I*tiitl* fS I 

^^tTS tew? 4I}»I c. top f3W(CS? ^IWI 4 tN^ 4>n C'tlPlJ 'WHFW 

44® Ciii? C44 4W 4tW. 44® Bt? TO4^ S C44 '9 VtHttB Wef»l N 
e44 4B« PIT4? 44® Bcapi 44® fE«? »I4 W*t3n^ BtJJfJ 44® ?f 4114. 

4t4l 54W4 C44'«ft 44® N 4»R4fifi S, 4| WtCT 4®P5C4 I 4lvt 
41t4 4®t&HPr®t*cnN Stt*I 4PII 5W JWfS ©tOT4 4nPt C WKff W 44 
445it! fipt-fti ®44ra «t^l4 411 1 


fing.aff H t^vgr ra r ( Synchrgniser ) :—5?i8 4P^ 

CT&nCT. ^Tfl^rfCTfwn TO, 

C44q*Itaf CT »R C«PlC®t9f 'Brtfec»l® 5f*!M ^41- SIC^, 

*PrtiT TOl ^flCfR ^<4 ®f'5 *Prt4 4l4fl1 

CTCflf 4filTO ( '3<!t C?C^ 

V?T7:4 ‘fiJ»l Bl (Synchronise) 44] st:*^ ( ’"ffpsl- 

41 ®ITi;4lf4St4 atf sitTO ’J'l'siitr® *rf441’14 404 4t4l 

4f4fTO ^C5 4114 4ti;, f4'l fjRaRI^® 4'4*rtr< 

44i^' ^414 «*iarf«5T CT ®W ^ 4S 4t4t 4Tf4^ 

•fio 41 I Ifl? '»rS(f4tC4 4fSv ’1f44T*f 

froCT 4lf4^ 44 ^T4l 4% 4^ 1 '4®lj5T4W6t4 ®®1®4 CT 

<®T®J C4? C»T*1jk4TS .»rf^ 4N1 4rTi?T«lTf^ 

«K4 IR??' 4®t4, 4T<li^ 4I4!®4 *(*14^4 

®tf4^*(im4 4fTO ifivfe 4T4) *R1V Tfsra 4^ I <44? 

«i»|5 15491 £4191 7®5IV (off) 41 ^>5^ 4Tr44l 4144C® 

* 

pr*«t:® 4®t4i 4 I 4 ®141CT4 c®t9ijii<r *tir*ft44 f4*i?h8 « 
W41 5fc*l i:®T4 '»tII*lTV® i4%4 Jfl, 41(4 4hT C»T*!^:fe4| 

{WV 41, «T4l (>) 4SPK44 TOO CTW4 *(t<^ <tt%91 •HW 



8»r 

8|^5(, C¥^*tt<fTl ^ WW ??!?>, •Itw «« ^%5J, 

*ii^t fVf ^?nfl cT'Rjsn CTO nt<TJ *ttf¥C!i *«, 's'tJi »nT**(w 
%< C5»ltf«:c« «5r«tC^ I nt *nn ^WC*fl«I ST51 

i *iit^rs)t*f '5R^) ^fsra I '®ni C5t"i^kw w 
^ai^(+) &tfi[^srt»l (-) iff^JlTC»I^ >lf^ <4^16 »in"n 
fffl *R1^ C«t*I^C&W1t w ^ 

plfflW AllVlft? ®!jr-^ 9TW *T?1^ ?5 C®pl*- 

<Ss( ^ ‘?i^cesi>rtsi’ ^ ^*^1? a^:3K^^^ 

-4 

CBPI jfe5f ^ >21’^^ TSi ff \ 

r -gcH f^g. csrt©^ ( 

I ai CSJt©^ :—^RIE^ CTOtl Of^ 

fi«ttf TOiTTcsSm^ csiti?a«tCT ^f} ?T? 1 «m OT<it 

«i»ijsnitsifetat^ '«i»i ^Tt?^ crtfe^ «tw ▼?! 

fv irt 1 ^ ft? ^itw'feusra 'fff^^fiic® fan 

fjn fpn af^R ai^ P. 'aRl ^ ^TbR sifl ftfl 
^fjw, ■ '"TtOl'B’HI ▼fSR, att^V % TOW 

’PR I ^rtru'm 

»jj:^ f^n f^inft? ^ f^*l?l^ r>rtn tfiRW 

<snw m \ ^'sR ’g^flps ’>r»w c^^*i ^Tf^ nrcv t 

tijnfS »a^ ^is*iM ^tw dH nsfl ^ CT ai^tw* f^v 
*lf^ 'STCT 5IOT «R if^i c*ltw« 

?fl, ^ «itCT 5t?i, an? ■ fiCT «rf?r»3^i af^ IlfiCT t 

c^ain ^ I fttiwt*! ctiWp cltrR 

^ n1%{si^ s(f ns cnrsj ^»ttnt "Wi »R«m» 

mnn iffnr® %4RnR nfinfl nw ntti^ aPil Etntn 


I f^-OTF TC( firf^cfe »••• 

^ k'CTV ■S*«* ^ '^fflCiC.^, »a?ir*l’ '*J1W'5T^ 

«ltPl(1 lr»»» tlf ’<T*Ti»tiStaf3?vir»'&§!CTr3 'Sjfg! n i 

ifwi t^snt <!nt^ 5ti, «WB 

«i5ffl<ri CT. c^ ^nrc<«, ■^ipsTiT itf% 

^ 5STf1 <ttf^l ^■plt 

'FR CT CT'fS '*1^^ *tTv| ^iW, 3[t^ C?*j '©i^lii 

B- 

«?rii "iftfTwS f^’ftt'5 fe’f '|fiwra (SHT*! *ft^— 

CTtl»lI <iff%1 ^Tlc^ I lai^efa ^ 5TT^ 12|^ BWfsi 

Csrt^^*C^=rtC^^f=3f'« a|5-i^tilT^ :— 

"tPa* f^c»i ’»i»( ftrwsriBt 

iflt 5mfl ^it3c*&5 '«r?f^iri ifl# c^i '®Ttf ?t»rr^ 

m 

Bi# TT!j isppfA ’«?1 ^lift's *rtra St i ta^ fslw 

«• 

. *f5W65 fs ^1 C’t'fe 1*1 d'lw ^ *ffl«ni 

) -I 

( CT^CS *1% ?fl ) wr»lj5mst6( ^TC?*& 

®^*frfr5 ^ cSiPi (^ 

>rc«ii v^^-efn *rf5ffe? »r^«nTCii ■!% 

*H’ITr» 59'( ‘95' feft ^^lS9T- 

9>tCT%, c»i»i cfecam ^r3i!:% ’ffif'ra 

5|9l 61# TO « Jlffl«f»It'5 *m515 TO I 

a'ts eiftfl •ffs ^ 59 '8^ c*9*pil^ 5508 i^ 

■tf# »BI«I15 51, cn‘&t»l-ci*fcai « H »W»f 111 

I»tw I «lW9t ^ ^FOTfl . Blftlfl WSjfitl' 5^ Jltl-idTO 

?»fi 





t<« 

»f^f5i§5pr ^Tc?ic% *tft«r5 rt*fe 7»r cintsn *1%^ »tft®'wtf- . 
«C® lf^ CTt'tifPf ^ I 

»iN-<i*iPi «r»i^fet5ta(lBt ®ttc5^ ^iC9t^ ’(fii't® 

fstfira ^^4i»T9 55, (» c'^tS^-c^^rl- 

c^i^r^—^5tu5 <ffl <tn^, «t»!jft9pd5t 

CTT%5 'S <a'5i8 ^^rs?^5t»r “iwriw, ( * ) 

'®^fi w, ?5I5 '^ICT^Ktt 

^<:r?fsi 5r ^ eTC95 <a^f^ fjtn*fw «’»I*I5%V 

(S5n «ni^ I S95% '^^snw ^91 ’ 

*fTC5, ^rrerfsfl snii? <mii o»5ct 5 »itf55 5fl • 

C’Jl&^-CSRTnfrtn? CT*IT5, 5^ •Sf’ire ttct^ 

^*nnitP5 (SI^ 55, iStWII^ CTlS? Etf^ 5^ 
fttainit*(-c>ri55r? wt«n5s '^^- 

IsifSt Wifflt 5Tf «Sf C*n%9t» 

vtc9c^5 *ff5^ ctn ^ftw cren 551 Isri5»n*i 

(?lt6^ SWItCTtCV M»rT? I tiTra ^ , 

^C^firs 55 , <4(7, 55 '6 5n9lf5£V 51it ^5 | * 

RrW CT ffTR C»t»<j[kst5 5lrS 

'flu, 551—r.5t%a9 >••• C'St’ljfe*) «• 

51 »«• c«t5^i:fe5 s!r?{^ 5tw ntnt i' vwtSrt m ^ ^ 5 t?. 

<S55R* 51 '■reiTftV-C»T*Ij6c«fl 9j«t^Snt5[S< 5nn^W (?Tts1Tl?fi( 
WKteRR* 51 r5ir%:M sr^tii 5fTnrc% nftrs 551 5T5 
*41' ilRItlRR 5T»r 51^*845VTCf^ 
§*l 5 ;v c»Tl<&85w ^j 6 5HE*c^f am 55 , *tc 5 ^ 

CTl-tfJI^W ®ttEl# ilWS 5? I «I5T5 VW! 1 



cv<«iitra <6^15 rjw «n?fgt fnv j 

^i?ft ¥?T, (aw{ Eit9 «r*rj^ifcirft^ 

( 3i«Ri ^?C3 ^ fenttJils? ) 

5<^*m 5tt5t5, . ^?iOT c«T*ij:^Wii ^«i 'it^*s 

aitf^t^—c9f®Tj®«, ^»r^^9pd5? 

(itfat) c®pt iTft« iRR (*a^f5 'SST^fa: 

c®1»ij6«r ^f*ic*i *ltni—( 'i ) ’ll ’iiTPW^ 

cffitsicSflT, (%) ^ c«mt6«,(5nt^|ir c5i»(^tS5r 

= Vfl 1 X C5tE^« ^ dltir^« C*5!®llijff=' 1 X sUf^’TW 

C«1»i:5flJ > «flsrtCT ^ ^?ft^r«EW l ^^<4? 

05t»lt&«( ^5H|5pl|St 

c^mitesra J!f?« »wt!t ^rsW C®iBrtk»? ’«<l 

(Stcskii, ^«r > •.’cBt^icSii fn»i 

sit'd s*. sRffeJin c«i»it&^ ^11. OTi*i^ 

MCTTSfSl ?ll?l I <41 filf^fl g^t'^sl'T! 4141 

■—I 

i?f?-(SiWT*rcsF C»llkfesi>Tltil 1^*f« (StWTSfil 44 I 

al4i:— **fni '4'5nt^ « »i*i»S®*i'i wtara ?»wi « 

»W 1 wfts 4^*1 <5141 1 44 W «lOT'ma Itffll < AW nfil’iWi) 

ftg c«tc^ *tfire 411 T®*tt ®^*ii wn-t^ ^1541^4 »ifii41i ««*wi 

1%g «W4S. w—'* cwt'lf't'PttRS' »fSPi9*i»i vtirt >•* 

C«trt* sfl 4f*l *ttt »' 41 »>' CWtl^ 44,£444V‘* 4t1crt 

6* 1* c»IWi 41 4Hi1 atm *► 4l *» cirt 4i1 ^feP^I * 

44«4t’EW 4CSI D.C, CVH^ ; A.C CVB :: >^4 : J I f%« «m 

4S 4I4f* 44W HIV ^rra D.C. t*t»^ : A, C. CSl»jfe ; ;. : > i 

sj^ 



^C^, ^t^l =Tt^, ^T4\ 

i>) EtSt^ ftc3f ^'ftacs?iS: ^1?tt 'vfici i 
{<) ^*%1aprfe: is?1?ca4 ^firn i 

f*) ^3^ fro c^a^tc^ tta I 

(«) ^^3'^ fra f=i;aH*l^ c^aetci i 

(#) ^»=T y^tsT j 

(4) ?&!l Viti Ftfi^^ aFto I 

(1) ^f»=i ^ PtSra '9 ^nTft^ #tEa»& 

^131 

(b-) fra ^ ¥Tni^ Ira's ▼fac? i 

\^) ftcH fra 5t?C3% <ra i 

(Commutator Motor) :— 

C¥r^l r=?SaTn ftftfe) c^rtS^c^ 

rafertPiffe 5 T»;h f^*n i 

c?!^ m, ®*^T?fi fra ^ <wi[ 

^ % ^rsi ??TE« ''HEX'615 « fe; ^npr ^sux xxt ftii 

«5TR5 iifXS ^itxi XU, ?®5rt ■Sficx 615 ’[la^ll 

Ixt^^ ^E« Ittt? I ^?5'X5 '»IS|^5CT16 i <Stpf Xtl»I'9 

cxikxn iitsx xnxi^ xtfe XI, ^xf 'tflx^wa 

xf?« ’siiEx'eR o ^n»i ^U5 npti <iTn(:*&5 fxv 
^ifaxS® w—cxitfj xx^xi sax! fifExi ^%5, gix 
fT^I »t^Tf#tS® TOCS'X XCTI ’ifaa’SX #i 

’relax gpi « ^ftScSSnas xct "^rara 'xfi-^fsnr aift i 
^ at5*ii 5 (»iSi5ix|B^ ''^xtcj*^ atm etmtiata 
cxt^?i mi'tw' cato? 4W^ xi mfiro •triftcxcii* 
c«ito( 'SiT® mm (^51 





* 

Stfluf CTltSa «■( Bplt^ *1f« <si^ ^t1T^*N 

f^j c’iT*i-fnw« 

affC«r^ ifW 'f^^t»Tl^^t 'STf^f^' ( Neutralizing winding ) 

am ^iS»T <a!|t 'Blflt’Sp^ 

<11^ <?PCT« (Single phase) csitB?®!*! ^6T^P5T5^ 
Bf»lP5 ’1tl?l V C5?i'K?C^ ^11^5 51 t >Tt‘fe-CTlfecil 

Cfl'I'tl—C*I^''a >5 C®T®!!6CflJl 3F5 IH 'Sf?* 

JTfsa MW Btcil mi 5Pl ^ 3Fa ife® Itcv, 

’TT<^-f»f3S l'C5C»t 'Stfll' 'tsls ifiwl ^5TC5 

gfi gfil « 5>w ^Sti ?f5, ?5 Tc? itWT9 

p 

511 f f% « 151“ "Bira 51 'flu '5T51 

MW Bim SK*fI :P5 sfl ifli 'S fw’F *lf?5^ai fVg IJlIl 

! <a? C^CSfl Rem 1E5 iRi?1 mi Mt'Bl 

51 I (Tfifei 'si»r5tiratet Meic‘& IJlltl 51 ^tl I 

* ■ 

■ m 

iflM *3^1? 15W1 Cir5l 5SEI, ^5tE^ t'Qt^fTtsi 

c*ft^ It ITW \<fW151 1E»I I ««t1 fw ISIEI \<Tl*ira 

ifBfj 511 MEi («i<r<t ;>•” CM! I'fint) 

MJ»I ITE^ <fllt Mllwa lElI fill «(ei 5TlEaj5t ME«*& «9?1 

Hi (aH M5tOTi lEH ifir ci^^i *tt#5i 51, «T5i 

5?E®I <a^ iStMl «ir51Ell MlCl Cl ItlR ^113 51 M5l 
511 >fl? ^<npit51 g55 ITESJ? iTK^ttW ifl^iS •(fl6)#P 
*rtf^C»I MltC® till, iflv, 51> *ft^E»I 

-HHl 1E5 ( 'fl^ «HE51 fw 'fltlM 51 CM itElfll ’W 51 I 



6C8 

f»i ?irt«ni ^ f^ps nm srl, <t*fi^ f?« *ifww- 
^ irrwm’ ^ttf^n, ^?lt« *rtrloii 

^roitt s ^|sit«u sfl ^ c«W1 Itlf *tfiiBT9(Tle^ *iwn 

»IWlf^« WfD?? ¥»1 Hft*fR 5t*f ^ <il^’ TfC*(« 

«rT<rtj« tt»i ^) Ti^ is^, *Mitw ^ *f%t*i^&r ^ 
'^TW‘5T5, ^*fnfl ffC^ ^W«lf%C« {.561 

»R?lf«P5 ^fi(p3 -«mil VTil'l ^T^i * 5lw *tf95t*l^te« ®*Pr 
C^51?S»1 ^rtlfljf ill, ’«l!5til^ C9l*l^t&i( <\ iSf«lK 

»reif^^ id, i2t^i?r^ilN nfitetwp?? c^tb ^f5i 

flt, ^^siTi? ^«(i 5tf^ «ritTCT t 

»fNi 01^1 §?IP8 *(ff« 

wt^ii ?t« fl 3f?1 ?^c« ^t<j1 "wf^saR^fJ 

nr^w ( <«?«tc<f Tra»!sn f»ir’?-i*i%i'5 nf^^i 

'5rtCT'6tii5t 1 ®Ta ra 5 tCT, 

fltWTf ^9W|5 'Biq 5^5,1FC®1 '■itSCJI^ 

6TOia ?wj >renii fapTil 'ftsi «it»R« ^ « 

'5T^ -BifelR ^ I 

^{ip5 CTlSsC^ '?«t^*ir*l-CTlftf’ W, (ilBt CTC?^ 

1^ fjRi^t’T K*r ill, t^P*F “(SpltaRt*!* (Asynchronous> 

« 

t^rfeia ^c»i i ^3cnr eiTCT'sroifl \<intf« »tc«jfl '«c»wt 

^ ?f, ia^ ^<iiitl^TOra •ii^'^CT ‘fqi* (Slip) ?ot i 

C*i«^ ^^t«?»^T=T-C*TT©^ (Two phase In-* 
Uuetion motor) :—JtffrcssfCV <SN* ‘»fil=nq »» tftfl ^f^it 
1^ flRH « 'i«"t ^11? C*i)f Id’ffOTtW 

nff^ I 'iftaevbtufefl <w ^ iftw ^ 



•«< 



ffar i <«? <('iif ^ 

w %i 'stfl <«c^n CT«1 I 

lilt,, *nr»fniii »ifira sitJfl ?i9CT 

I eW {Bear «i|» flVtCffl 
fear— tvtr *TOf3 ^«fc5 i t^tra 

atar'efSi^i >9^^ <siia *i9^ aia wi *t9* 

"^itw I <9^ «£i*lt^c® 'sr{e^%t3r^ ‘^cw*) 

eva C?n&H' (Squirrel Cage 
Rotor) ^ I 

f*a^firc^? irtEa >•* ^«rtw 
BTfiife fea Wv, r^Sacai 
{^—«at«(i lii^i? (^Iwisi aTwi?) 
VEW vtEv I 19? ^ca*nnra c?c^ ftft-Prfinfa *tTtvT ar^wi 
5*fS «*i CT'SH ^1 <11? 5? CT<f 

c*il5t srt? am ^%»i (fBat cs’S) ^ 

iiii»i5 SFtw:»T (a) aW? 9^^ Mf%t, '8?*nli!ca lb) apitf r|3,— 

P- • 

(a) fe* 9i«fi ^*tJr w i 

rpam b vnt*! tsi^T^ w itfti, a ^ne*i **1^? aijsi 'j[9, a<R b 

«ftar«rtl^ (irt^ fi«tT f? i w'n *n^ca:5, a 

at5E»i . ?^«1. t> ^CK*l ^) 

tNrt w f>ifa-f*lfi«E'5 nmT >•* 15a> 

«{« fnftflie® 9t<w ni^^tn i irwia *«% 

T5*i c[f '«nCT^5tc9? *tr?i5i»iv ami? *i9Tr?« ^ ,« 

^tCT'm ^*3P® mitw 'Kfl t on?? *»! ??CT "eftm CV?*1 

^*5 ?f«fl «rt%lp? ^fwt mtCT'BTCf? »R?Tt 





?ltSfI? JR<ITT?I ir^ ^»IOT^ SW, aCTH iflis ^ 
M CT *^t'9l1^STfl <?t'^f^ <Rl 'll I ®T? t*l5j8^ ^^i”i, 
^ 'BJ5^1vt'«ltP( StCffU ^fiial ?f5 I ^iT 

f^js|l& a... sit? « ?^C9! «!••• «51?1 

f^= 8.. ^‘fq ^ ^ ftiltt^ >•“/<» I 

<jcfltj4 ’1‘rCT^ ’Pits ^1 gH^'jti^tnr ^ 

’PCS I fSCTlP <11^ ‘tRItPfl «r5 ^1 Hfastc® 

3tBfi la^^ns ^ I ?t^l 5fi ^ittJr'BTCw 

f^prs »ntH I <at <2t^i? ^ ^*11 ?^Tt? I 


8 ^ ?ti! <2t^rt5?i <a^^TP ’M^Pt i ’ll 


’BR't ^®^Tt istsiltsfl » ^.O 



inw ^f«i® ^afei»fofti 

^5tq fi|i|1 ®tc^ I'SIU 'sttOT'el? i3I|JIC& 
%... ^Itr C*riF P5W fstffltfe 

:).. • !|T? I (*? i2t<Jl^t? CPrtTj?- 
'Gf»l »I53t5? 8, * ^1 'Sl'aiftv CTlpf^Pl^ 



^ I 89-C^^P ^^5*1 

iSt’tT'il cs* « ca> fKi5 ?r45 ptjit? I 
fOTW *[< ^tPI, b-ft ^ T« mtSfSI I 
«;»• fid ^tw >lf!555 CT 

f * 

^^ITB etS 'BTics, 

^fnt, i>T5l1 fW *1^5 


fsaf—*;» ’POT'ill fiiv CTO(5 fiEB Cfl«ttB BTUt 


^»n( c¥wni i TOiPiiifpi ia»*f®itB *r‘*^^ cb 



SCI 




V 


‘w' 

fjar—4S^ 


’5tPI ii)^^?Ii*l C*np *l5l- 

C5RP ^ftc^ ^f-sitvin^ 

^**IW C»i fB05 ft*|^'S CT^F'Qf’F'S ?CT»I 

CT?etg 8 cw?i etf? c^ 8i5 ’Ffiffil«c^n? fflife 
blB TO?i r 

vs c’si'ti?^ t—f^sr-CTiwf 

sFTni'fe Still'S ?iasT 

fTOs ’ITC? I r^stfS "^nicv 

>;i*’ ‘c^i' Jir*®® 
■<pff?i ^?ic!fiii ^t(i fifff! i 
• t^PC^a *ns(?F alf*??! firtq 

l^!i c*F8f fafn^ i 

asiw-fe fsiiS 4>o fBtsj aiw f*if^ 
starts I r^st.c’Fflf f^fife affe, 

f^f?irtT:!5 g^sp^isf] I r^- 

cv«r c^nferaf®! »i55TBf 

li'CTff *ra fn sii, 8, t ai acaTfv^ cw 
5^1 csi fpra CT9' 

B-(Jt^ ats^ afaj « 3tfr» 
?ts®l «I‘{I^ ??rt51 ^5rTC» 

«2lc^ C^Ptaj^ ^Si Sv 

^ ?7l5 ^Biai mtaitn wnni 
astca^ afCTJ aia area®! «iti5 ( ^ 
3<i, ffaa«(i afs^c?^ wil 
’s?wm i»Sf «ftc»5 «inttaJt i 'snata c»t*f nw 





vat»ra ^ <T<f sj1 f^ e,'«s ^ 'srstfw VTw 

*flt!i, ii<t1, tas fttar istrsi^ tooti ww •&! <fm ’sflr?—'artt^ 

f^^|5 ^ftiBi (ji7i3r 05^15 **pf4/ ^fiit'ot^ i 

pr<F <13 'srtfs ^!?'«lSjra 

»ii*^ ist^tfl CTf 5? « TOPn ^f^rw (Tf^- 

c’TTn'&) I wfs n’P'i ^ 

^*ra fa ^Tfl f^si (Strsiv ftfjra' a^5»t •atcal^R 

ff I cai&ta ?fic3 arafta fa i ?ftfl ara si'?ttaTa 

*ifrf3 '5^-ciF5' cirt^a ftc^s laat fata 1^3. 

si'fai ati^ ff»rtca ^fiwa a«i i2H':^f Sp '•^al ata a| i 

( Multi-phase or Polyphase 
current) ;_?^-catar fifca'^ asfacs f|c»l iflV-C?a! ^TCa*& 

'St^Ta ^'fefaca^taa f?a '^airtaaa:^ 
iiiai*p5rta {(flffeta* '«r*raiBa c*hf aiaaTwa 
?at^) anafi a^ftc^ fa ca? <iia>iS3 OTa^at aT^tafea caff' 
fifCTa ajaaiwa atcff *Kff » ^att fVcaa* faftl. as ftc*i 
»offi*»it CTffff a1 caff ®a’iTfff ffcaaaa ai ftfff ’Tiff 

aftca, ffaat 8<aff fafife as f?ca isfffta' caff f^fea ai 
caff ’ta.’iifff.ffom nffa ff*ftea cav e^la ai caff ffcaa 
affa ffcff 81 * ai ^ *ltcffa afaca i ^it^fflca 

i^-cffa fffta*&« ^*ta ffc® •rtca—'Sfft aiffA f^ii! 
aaia ffica eta ffTaa fffacff f^a inat fffcaff as f^a <iiffi6 
ffrta'5maa caff affwa ffaa 'mta'Bicaa caff affa 
‘ aattff fifCff ftca al «- cav as f?ca <Jifft6 ffica%tcas 
caff affPKff ff*raj8a caff affa fit® «•* al i *fttffs 



WMtH 5tn <a^iK*t ^ *ff»tw®f vtCTC*N >® 

:—§»ICTf^iwi CW *f^wit JTE'iT ^WR 'f.W' 

^TUl ’lfilf*I« 5^tEV I CW swisia ^E«fl ^r^lFS 

CTR cvTJf lavfe CT5F«'sr^m fifCT ^strt 

» 

CJi^t^ »i?w»t ^rTE»i c<r 3nr»r CT«rt (?t^ ‘St^^i ’Tfl*it«<tT'«f5i . 

^c»i »rt3f?% CT 

«?<«?? *tW! ’o=i‘rfq t la? |5Tf^ cw *i^>nt ’rctu 
'C^n' I 

^‘wN' 5 ®tE^ * 111*1 Ert ^ *I?ll ??'C*F« 

at? *n^c5i6tc5 1 >jf«» aa * 3 «t^ ’ 5 <itv ’>nrc»i?; «& 

s»i^5Ta a%si «rr«« ^ 5 c*Fa -afa® 

*ftEfl| la^ ^*ffCT 5?-C*P«f 'flu's *>(«■$ laiN 

cswfl TitJc^a aa froRp na 5 ^ wt^ nfife 

'Brt*taa < 11 ^; <£7 CK«f7 7E«>;qiC9 *ia CKa^i 

f 

»•• ^fsifftpi W’ta I ^s^pKann'fe w?Rf"ft 

Btft-CTa fTWQ -Slfs C*FW 5 ^ ’Pftm wca C*!l^ Btf^S 
an»r <iia c^a^i ^ot»ii?!:a *ia vtimaB 

i 

5 ?c« a*F%V 8 ** *l*l?fwcy ^«e* 

ant*! Elf? n?^ ano >• *, 

4 

aiatt laa OTfir? *^*1? 

caiw? ^nt»re ?misi s** atcsi- 
flRi «ii? ?£? alfa caa? »9 av$ 
afili ▼tPt, (9?«TC? Btft 13^9 w "Sifa 
ftai—<kc CTta Efftfe at??l aC?*I Sflta, ^t9l ^?E*! 

"fCT'tl 9t9, 'Sa CWni ^EW OPI*! TCW 



6^^1315 B * ‘ t isi 41^ ^-WBf VtCT'fe %<5*lt'r» 

Mfi|PFB("'»r»tfer#W^ta 4 s« 5^TW, :> 

C3<ti fsif%k TO»i sTfIfe (fl’F OTcanr, fe)=rt 

sT5i fsifSf^ ’»i3Pi BTfaiS '®i*ra OTflm I 

<2j*fl^ 'sr?m?l fw-c^w ^ti3r‘&'s ^ *n?w «W3 
, *ffCT I 'srtc’^'Fini? csflijtes f^l5 m ^sii6 

CTI? ^‘d^F TO»I 4tni^R I ft-CJTSF >1* >2tfe OT«I 

5^ vf^5l, .-.^ ¥?fe liftf^R:^ (S'? GPtSf? 'BI*RI 

cK^?i 1 ‘5tft-cw’ ^ (strsr? 

CT?, ^csei nW ??w, >a% cKs vfind (?rtfe ^?15 

?n*T «ftf?c*i I -sit^ (Sil^ c?cai 

5 ^ carfi) ?9l5 ^ra»i «tlf^^, ‘S’R (S?c?w? ?n? 

«*« «• ■ ^*tTR »lti^ 1 'srats’i is^ »i?»i ?tre 

c?<ti ^Tt c? '^-c??' fini 'stacs6t»fl ?ct>j ^i 

Vtw? *I?^J1 ^fil'lftl'5 FH I Ffim FT^t 

Fsr '"h’wi Fcsa cr^l f^Firre 

(fl?-c?«f 'sw CFt's {) £F Fa 1 •!'»'• "i^^rsiTt* 

^*ts ?n ^ F?T?? «tcF "frc'it'Sflrt* *rtw ^T5< 

■f^ jfiffij t 

. ^ i - '?*) jSR- 

CT&ttHF ?ttf*fe »W-F^-C?? CTifet (Sl^^ 

lav iii?F cront ?cwt? CFt^wa <s? «i? msR ?tFc*ni 'tft® 

t 

'JBM «ttF F1%C^ *!tca I ??tra <sir®17 GReiF ?nc*ra 

?® *^<?R* ( !5ta ) F?CF» F«rt !j^-C?W 5tf^, 

fwf e&F», fw-CFFW fw 








S f ■'h ^ ^ ^ha W” ^ ^ 


ill? fparw ^1) 5^-OTflf ^£53 CKflf5 • 

Jj--- ^ TO*! '«I*H OT^tH Jlf^’ 

,1^ 'JPH^I*!’ f&Caj^ -i, •>' »I59t 

_m'TTn^ --- -- ^ 

i' 'jprcvfc*!' ^Tf^ra 

\*-.—f^^'Cira ^I’la 


fwj—1»4» , TOJCT? Jff?^ ‘caiW ’Pta ' 

• fttare ^la^i f^sfe 

Wi' aifarat? 1 
•51 ma ^ eiast? 
JiaaaTs ^Trtt 5^- 
ftiai—8ii c^f^afa ca»rra 

CT^'c^ 'Q fw c’rcaia c^sita 'fi^as <a^ff5 asai 

*f1ta, fe «»*>■ « *»& 1 tatScTOSTi^' ^HE»ia ^ ^T 

?cat®ia ^ ^ta ’ifi’S ^n^'S’ 
^fat^ ^5 '9 atafi*i 'catStaa 
I « 11 fell's ‘aaf® 

JittW ’jfat? ?a, *(ta ^ sraw 
fsar—isir 'a^l& ®Ta atai 

atfara ?a i 
aj*n«i^ ’«i5’rtca, 

f^ii cffw ^tca^«^« 
«9tta aw^^W- 
fetwa ^n*i 

feat—«>> _ c*iiSa •fef^attiiaHi 






8 %^ 


tr ^ ■ h 4 ^ na bb W u^ U ■ Th ■"'■.i' i.fi Ti.iH j~i_i~n_i 


s CTi5m?t M c*k5« o «ii=®si war 

^ 4^18 ?nt| ^fiic^ 

6f«ic^ ■awffJf’® «Tsi 5 -antsfs? si, fBt? i 

«p5'a^ c<r^ Rsfii ani fas*c?sf Tini*& 


w^i stc^i 'sT^fSi f^^in 1^151 y-em -acrffl^, 

’8i«iff^ s^ifi smi fitm fs? *‘^f^»tw mt 

csm^t8flf fa. ^-CTBf c’i»in—«tf'5 swi 

(»*•) CTE«rf fTOfR ifT!?F—S«E<9 ^:«JI ■Slftf 
•asp? JHEf nfilt 9ir>i ftc^i *f!nr ^il, •avlffc® *2nit? 

»i*tfjBra iflft fttfra ^<fj ftfui at^fcff 

*ifi> fi I 'ij'R taf aiTw f'fiffli wpI* 

ora ‘>snf=' fsif’rafi ’ffiit»i (fear «»*. a « b ^*ra 

CW# 'ST^lEf'l att^F ) ftCf »isift (fl’ViSa s/^ 

■I ■■ 

ff ys-i >911 CT'>n fra 

« 

tftftcw *raSf *rfiifT*i ‘HviS 

'isratcff i'8> asf -aft 

sprfrl ’iftnfts (Effective 

current ) Vl^fral *tfirait*ra 



s.s> V! <aft ftv oeraijsSwra *iws 

•riifTf iifiit fi *ifTPitE*ra VI1 

or*(l fT^t'w? snws 'stfSt'iTc<fl vi «ira vi 


(?it8i fvn (Wrarapii 

CT*fra TO"1 fw|5 •ff'IORT *rff« if** 'C^Fttf' 
«raf^, ^wira '<ratfrafcv **• i Ikat irPfr «tCT «rti^*i fi 








« wtsf sf^iN *(*[4H 5> ■s« trt c®1t^» S^’ia f5, ^^Tlt ^rfrtif 
Igife SKW OSTI*fe« W Wi ^tCTRI 



'BtfliSra c^tt*^ («ra(ii^ (2t*n?) «ftt^ sfl, 

MM C4 CM*! stfs? *R9n f^CT *W *ffiRt*l 

c«tt‘%<f ?ii I ?r54H M^iS ^^3 sn 

6M, 'S13"n ^f<r C’fWi'Ta ( f^sj-OTtaj?) tS!t8?l 
CtMtr® 53 I Hm 3^ «TC*ll3''9 M*IT^ 53 ^51 5^CT ’‘ItWRI 


^>****^ /\ 

M# i«CTT«si 53, <fiS*t ^ C»U9fll8 3tf5ni9 M3 fMffe3 *tf^ 

* 

53 <fl3j 3lt3t3 fl ilj^ ^finit 5tf^ MBB 

*if^ ('Bt^ tflv-CFtiR TOCT ) n?^;^ 53, ftar *•« t Mwi^ 
CSirNS -i^-o CBTf^ 5?M!•• CMC^ 5«3l 

d9Um<4 I 3E31B3 ^ «*IP^ CM« >i* CM^ 53, 
^®3ft C3lft?rt8 iSfT3 ». C@1P^ %*iwi?t 5«I1 -ifniWil I 5»rt 
<2lf« CM3f M3 3315^ 3tf3C»I 3tC33 MCT <SRt5 3%3 Sfl, 



C’HtJf C?OT Wft»ll^ 1?5, ^5t?1 «^*I 

'8jy«fei'SiW'ifl iSRtf =<%^ «a*R 'S^W? *fT<^ 

JTWfl ®t?ltf 1f?1 f? C^^^RTOI iH»i5 CKflf 

5r5v«i«i '^jr*ii^ «'Bi’flf'gfsir® '»iii»it^ jh srtt^, ftar 'S>*8, 

^ C?w «t<tfis^ «HT5 SITOHI 3f? tif?! I 

a -a^T^ «rft« 5¥»i 'Irs* 

(star ^) ?5TC'35 ^I^ll ^JPfl CW ^- 

tkv *n:? c>i^H c^a t2i>itfii^ 

5^r? 1 '®it?T «*FlS 'SITt? 'CSM' 

(mesh srf^fe) ^rs^piil^r ^ I I^TC’® iii?s*isw 

Jitflft^ 51 CTH «a^l5 flfT?i^ ^ 

*?t*! Tbst <»•* 1 

ftaf 5sra t2t'*fc’»^ 'Bisft® 
^nsi'Of^ fjIl5tCIR *^11 fwt »i^ 
*rtl‘^tt'6i ^^iW5’ *J*IJ f^T) 
«I!ija (St^t? <(fe^ ; t^’5 '5t?l I 
i<It 165 C5tt‘^«? 'sr*(? ^i5f CSTP^^ '^Til' ^T** ^ JRWWCT 
^t?S ^JfS «tc<3l ’JWl C'StE'^ t4^-C’"5} C*5tE*fe^5 J!5IP, 
la^is CtF«f VTt?C^ I'l® '®*11 ‘^t^’ 

*rc<0 cstc^^ CWtC^^S* i"''5 '^*1. 

(SRt? Ctfflf- »T*IH t 




^CSff^lS ^ 'SItsT v«l^ ^=Hf%rsTt-«=^ 

( Unit and Measure )—evil's f*g siU’II'S siw ^ .a»ma 

t^wdtv “(<|^" 5|fjt5l dftsl il'sal «fl, tsicaS 

=11 H, ii«f1.—2<f<rr arffaca (flv'!(«*, 

’««!i »i*r? Fiat'S law ‘d^' tisrlfr f 

isWii nf^’it’ti «fTJ f affl’it’W ‘ fii^tfs^ 4|? 

’*1351 silts I?, 5SI Tf? ^ ^'5 ^tPtc® 
1|t»S .fliS :fSl5M ’BTC’WI fS, ?C§5 Wflti 

5T5?I3 5*1 ^t5t5 1?^ ’Ttf^Il? t| 1|*I—«It!H > 1 *- <81 5555f5 ?551 '(IW I 

iflip'5! *iE5S[t*i <2(^ti? ’it»tila :— 

*ff5?W» »tfs»t*l *ff55^ ?|r*t 

Jt;>nt5 *l^*1*l Btw S5, W1 >flBB nfilSI 5f? CSH^i itl? 

>% ’f? ?5, BW ?lisi ’PCSs ^S'8‘1 ’ISK* ‘aVT 5f9tSI S 5 I stffl HB (^^5 
4 ) BW 9 fcCi <aBB 5 fsC!}%?l je»'’'|fB 

( «s js 'o't) sflcs I >iiBB 53 55 ?st5, ’tfs’ata vbS bb 

flWfa aBlfts 5lw I. 

C Fundamental units):—HUB 

"Mr 

BT^ir^sp al9Ri»t f^ajg 5ts:r»i% f^fa6 sfis («r« at?, 

i—(t>) {%)'I'lN, •{'s) ii>i5 I S5f5l ^®:f*iai 

^Tw •'fnisi tat' ^'S'la^Ta wc*i*n jisb s^ai 

ITC? 1 t5tc>til 311*11 ^«rt£-<5 lftr»II*l 'S5fif *lfifj|'5 51t I 

« 

1B9 fw cm 5) Sl^S Bufsi S%a <ifif® 85, Wl J-Ml 
Bthre fjftt’Sai latS ( yarri) *1 bb ata^ta to i ji* 1b catan, 
5t? ftr#5 5M »* • (Oo ■ F. ) B9BT5 BflB 1»5t fafSl Jiret*' BfiRB 
afl^ BtW 1 1*T^ ‘ABB 1t5t S'lllt* Vf '•KB Bf«| Bfaafis 15, 
G5ft=>/4*, fi|(*I=iCJ»»», C5*1 —i*, £8t?l = l*»i 

o.ft 



1 


8^ 



Metre ) TO I fSiftts atfwi ?raii 

j( meredian*-frutn jiolc to the cqoatot ) i •■•*••• I 

flflS’tt’l iiM •" £>l (oo c.) Tillfl ‘■TfffWJSi 

ifif® «tW I 

«aR JTft^it^s fatSCT^t ( Pound ) ) 

sfijSiitwa "ssfit I stif5^ w'PiSt ^I'Ql’S 'sf^CT 
ac<il aN® ‘ .snt^ ( Gramme ) 

I at!n( 8 • x^’ s c’rfSf^&ts «)s»ni 's«»i i 

3=('Sj^ aitg *1^1 C®l\^ tW*! ( Solar day ) « '■l*i 

v.^\, lutVife, wt^'s 5®jti? I 


Ivf^j ■Sitc‘=f^ :— 


fa Si :— 

«Ht^t:— 

it ?fTO 

1 ^ 

i* ftfrlRiitii 

1 wf*W5i1?t^ 

■» yt6 

> 1W 


i csftftr&f 5 

flCff 

i 

j* c^OififBtni 

> 



1 i* WfttJ 

> C^t¥l 

« ^c5 

1 

i« cs»i 

i 0 ^ 1i5ta 

iCBf 

> TO'? 

i* cvSlf^St£I 

1 Wjtfl 

4 

"ST n:-»*psT 1^1 1 %- 


fafSi t— 


•^_ 

• 

•• catti 

> 

1* ftftajtn 


iKt jjtca 

1 

!• (jif'S'Slita 

i csPiarH 

i«t '•ItiScti 

i 

i» CvsftafilCT 

1 Jirt^ 

tvIlSw 


- i* ^tnn 

i CBTtant^ 

»troiS'tts 


»• ^^tajjtcn 

> £?tSta)ini 

t* 

i 

>• cvStflrtw 

i froitflfit^ 



- 

y» 


•*« Rw 

i awa 

*• 

i ^ 


i 'Wt*'t 

ts '^TS 

i fW 






M X r i-K^a ■ 

wni *ftf>[«tf5! Ttt?! usstei t);S. *it; e cji: ft?l1 ^tta-TX 
i«rtr. w «Ji*pi ^ifanra ?«i lii**! ’tfiiniw* srtii mt# 

(^•♦( 1 -CT, 1 -'. i*. s. System) ^ fafei aim iffs i ii«tr*t? awm ^rtj 
iMtea caf ilTH « cir*"** ^tal lata-ta tiU, «lai aili sir 
a? ‘Pi fa-aa’ c. o. s. System m taanfiT «tii^l icn i 

'^ts=r 'srtf^t^pg yEi=^^ :— 

1 ?b; X i i 9^ ( I S(1. F:.) fltjei atll^ 1 

> -1 i^i CTf^faUn (i sq. cm.) C,G.S. 

i X ^ X > ^F- > {I Cub* Ft,) * 

:> C5T: ft: X i cm ft:~ > cm ft; (i cub, tm*) C G* s, 

«fT=SrT'^g^=g«1 (Cunversion I'ableh— 

« 

fifti fti ft. Wj s I i 

m ft: i i ft^t? * 

fsF?. f^7 i£)5=r ti) tJif‘6f5(-i«»«i 

?fa I 1 f^ta -»•«■' tfi* I 1 f^tai ai?®t I (i) m 

1 tat>i--*eb- aiit^i > ^tS*!-<*■■«#>• Jtllli J it; - sto*#* 

atlfii i affta -cfli i i it: I M 1^—i H 

sfip_*-vit cjiftsfi I i tt^£ar^fa-'»*j iiffvi t») 11—> 11 
?fa r sii'on V Pif iffi I 1 11 'is-ss* 11 cif i i ii cif “Sfi 

»'•« 11 9<1l ( 1 t*I^S 11 I 

,«t1% f^'®5t=T (Dynamics) I 
<1’^^ S5T=T ( Kest and 

Motion )—3|i!r51 i(58t ■»l1'!tti 

W 

3it*rT ia«6) ( Hit c^5i i« «iffa 5^it^ n 

iff® tjsiJtti cvt*n5*t ^ ’itii'aa tpfit^sre ®ti 'sn ^ 
^ *=1119 ^"1 

=?tJi ^firsts, *Tft5 '5»rs!'n t^Tci' 6?i« i»ii ?? i 

C^9t ( Speed ) —<a^T ’Pini WI F%11ft[ 






I ^1 ^^-OTC^'a «*f^1 >il*n 

^5, :—CJK^W t 56 ^ t ?<»T, (FS) ^*^5 3Jtt9I 

^1 SH-^ (mh) I 

{ Velocity )—fffftrwl Calif'S ftrri'l 

?fr^ ««t»l I i« *Itl»l f ST5 

srwc«f I ’if^a gs^ ( 1 ) ca^f al ’ifasil*i, (^) ftaf i 

itfs 5* ist^tcaa, 4><s«ta a(**ifaT^"(lw r w flf’.a 

amilrei:? ^1 >i»»t Jwm fac? Jintatfl s^f^t 

{ Umfnnn Vtlui.ny ) at*! 1 <rta aiJAfiv »HW ’ir?Tft*l 
a} aw^tJCKS ilyttv 'ifsas^'^lsi tf'i (Vunabl-: Vtlotily} aOT I 

$ff^ t Acceleration 

« 

%T5C3f acm i ca^pa* wa ca 

^if^sa n?) 5tf^n 5fJi-|f^ ?a 3<st5l —af« cj’tasra 

nfea a ?S-CTW'« atal t?Ti:^ a 

al !t ?;-c*r-CT (fssj t c?? 

?ll'a *ifiia^q oa ^-Pi w ai i>v> <?if^ ct-ct i (h Si or cin*ss) - 

*rtc?i, I at^ 

flT^--^r?l- 

(Uniform accdcr^t imt) ^ I Wt?l ^f? WtA ^ 

=3l?t ^?C®T ( V.irUlilc act'H^ratioii ) \ 

C^Z^'^S t ^f-C^T, C® 1:1 ^^-C3!, 

Cl 5lft nhv\ ^^163 

ii(t ^ J^v^n ^ I 

>n(^ (MW trf3Bl cifftcBi CA i 

«ft^1 ( Momcntutr )—^1 

■* 

c’ltpi'&rii at*i I I?1 *ifrt«ft ‘i^JTfa « ^tf^sa «*f?'*t aw 

ai-’ixnt M-mxv) 










I «« H h H 


( Force )—^T?1 «fTO '»PI'?tiI ’ifit^^ ^tll 

( ^1 cell TO ) ’STfTl^ ^ *(1 (?Ff»T' 5icq I 

^*(, I(J^| *(f5^^CT3 C5<5 ; ((t^i 'Ptfs^^? ?T« 

'ST? *11^1 


^ oC -■” -- 

« (^iifl f 




« ^'**.(.,?'”!?i} 

■ "ct 


■^*(^11 ^ “ *t X 5(1% — 

^1 ^ ^ T X'»! X —(^ = 

ijflf, »{=^, ’If's CJ^I ^S[C 99 

^JTI^F (£1^^ -^91 ^*1*1 1)91 ?9. I ^iScsi, ^ ^ X i X ■i . 

• '»I'^T<5, ^ B i ^ = *f X itf® 


{Unit force)—(3 ^fwTI 

<mit«r? ^•I'l '5tfe-*lft^^ 'siK^i istHC^ 'la^^ <)ai' ^C8! I 
■fgjSi <(T5T3 (a^isp <it^'4}i1»i ^c®i. tji :► oi^p ’n^'s ^«c^? 
*pric<^ i ^-OT-c^ '«Kfl I fV« S^i c^i» 

«lf*m sfifsisife SPTC^I 'S^SII'SP ^’P’P <131 I ^ *11^ 

'SqjT =i'T^Xo^ ^-.il-C’i=«% *'T^'QJI®I I fe»lW 

ri 

'Sl?i1 ( Dyne ) C^ ‘3%’? <fC^I I ^ > 3|Tt^ »tini;«ft > 
c*if^-c*r*c «itPt I 

r 

^tSf (Work)—C^T^ ^*1 fsiw« *!t?P1’1 ^*1? 
fSj J 55 ’Fl^ ’P?! I («t 

TOf ^ -e ^sl PH*t1 55 f ^15} (iWT 

^>!il (<I‘P^ ^55 ^tW 5 55 I 

faft^ aiatt tubr «¥▼ > T-*fl > *tl flsR't^ >t ®t^ sfiifs « 

TO 551 tasjtftr «tnitt TO« etg) am I ^ > si^ 



SI * 


^’J|5 i CJfft Tfpljlf® ^C«1 « ^t« ?! I ^ ^®IW C515 IT! 

i»' ^'IC? JITV iJH « '^' ( joule ) ?OT t 

C!'?*! !lfw (¥t=I !«S !»I «K5t^ ^fitn ilf;? !C»U 

TWlfl'5 ?! !H1 ?! « ?f!t !( !^@5I Sfl! Ttl I**! ??BW I 

?r5!, frc? !»ll ?! !^I54 ?Hl ?1 ^S Ttn ??!f!S I 

!11—?«! !»t! Sfj ftW !+9Sl ♦ 4!? !f? CV? ^ !S1 «nt’I ^fnl 

4^51 Scatfii^ w «t?l ffifl Jr ?)fe5 fW !| !«t5i ^»ta at ‘jft^s 
■^a^*rs fatrc? ♦t^r ’aal afsii ^witata Sc«ff«i« a«iBc? ?tf?*' to S?i 
41^ to wtto atf^a -m; ??ta .' a^fS? ?ta1 al 

aUt Ttar !^rat? aafl ?! t 


( Power )—?ntt^ ^n»T 1 ??t 

T^*t ?l!t! '*infa ■anisiai trt?il •tftf?'® ?! i 
( (Horse-Power JK^^C^f «5^. H. P,) 

> ^_.?!:.’P='9^>*** f'*1l-t? I ?TiIH S?1 '891^ 

(Watt) !H1 ?S I Tt ’«9lfe=V ^-C? 91 ■s*’ «n^.CJK?'9 t 

(Energy)—C?pl 9gc« 9t?1 931^ ^?1 

419^ ?! ^1?1C^ "tfe 91 ta«t1f§ 9CS| I "tf^ 5l «f^T!,— 

t 

( ^ ) J(f«^ ( Kinetic energy, )! 

( ? ) "1^ ( Potential energy. C*fTES^t!() 1 

( ^ ) 5lf«9s *tra»:—C?^ 9^! TOT Cl HtC’? i»t?lt^ 
’if?? if*? 9t»l I ?K>I *at *lfe ?tl? ?T? *tT6!l !1! I 

? t ^rraT^? i?fv:—c?l5i ^ ^mf!? 9i ?nf?!l 

^ «IT?1 C?f C! if^, '5t?tt? '"Tl^f?? 9t»I I ??! 

?IC? ?1<J ??C»I l?TC? affsc? ??ra ?!, Si^9l 

!fe? niC! 91 I 

59IS8»I ( Machine ) ;—!T?1 '«» caspj 

5tf^? ?^ft »Tt9 ?1^r '^?t9 ?ia ?t?1C? '?•!’ !C»I ( 







^C^RT ( Mechanical Efficiency )— 

^ <«ti« »rr?!s ^cn •aro ^Trtu 

^c«i r 5^ *twtfl*!3J ?? i 

vQ^s^ ( Weight )—CT C’^tW 
5ICT «ffK^ 1^ 'sstq I « 

^nviW!i I 

•sqtarFt^P^®! ( Gravity )—^ 

afa 51 i*jit^^i i <3?^ «if^^*i c^m 

*1^1?? ''®t«?i ^rwtsnt T««« I *jfit^ti 

.a^ '«iw=p, ‘St era f^aastw « «•«- 

■■ 

«ic?r »ae St^'S *3 I '«raa^ fetsi 

PfS? ‘fl’K S’lft'etC’f '£>% er^i 

^¥T9 <ac5j^ §*nr 5-c>T-c>t ii CTfii-fra-CT 

fs ) • 

P 

Mt®^1 ( Density )—airtC<(« W3l \ $51 ‘a’5’5 

5»<n? afirara 5T5i *iftfjt3 5 ? 1 -aiw? ^ > w 

^ W« *lt%^l 

g tc< i i-a < **tt^'«3 


f^aj C?H? (Casi Iron) 

■^* nr: 

?ii» (Brick work) »< *(1; 

^Vm\ C»ft? (W I) 

8»* , 

CW *ti «• „ 

"51? ( Copper ) 

*<• . 

OWItf • •* ,, 

'•ftffl ( Mercury ) 

- 

C*H3ra (Petrol ) *'\* 

^ ( A lufh iniuin) 

>*• .> 

CTf%t«5 

( Ltwd ) 

!•* *. 

( > rtl- l4->» ^sr ▼?) ‘‘n ,. 

flFSf ( Water ) 

ti 

c*1*l icra (Coal (iai) ‘■'0«* , 




•Ji iF 4 "^4 P%J NJ>. 


8 ^^ 

'^IC-pf^^ ( Specific Gravity )—c^fq 

'OTfPT? ’««!PIS >w*cq' 

■a?^ ’ll Mfqf¥? df'eSl^W) 



J13^3'K33 3*1 

'« 3133 


>o-* wft 

33 1 3T3sl3 *t3ft<3 CS313 


’IST IS 1 

f 


Hire ft*3t®) 


C“it*Tl 


3l31 

>> 

i:3«3 3lt 


ahi 


^'M 

'*1^—'8 






( Pressure )—?ICT 

'SWq ^ ^TCSH! ^*1^ >I!?fir'5 Sj5I^i5, '*I<I^ PT’f *lltc«'t5 J 
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( Pressure Gauge )—iat qr^lJ *IHttl 
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j I "^t <tfar«f«ni Eiws i 

% t jf?i nwefni TOW « ?’w I 

«J ^1 "1,* 11^% f^rsa e^fa fa«a wa sii, Bisjia 4T¥ faai,f4a 
i*(fas 5tt^ fii'st «a Sit I 

«( ^9 w'clfl Ipaa S»la f^a «a afa ^paa jW 'Bajft’a 9a i 

9fe ?I% 5?t»l ^91 ^9 « 5W 9SCT ?91 att$ i 

C=15t>-[lf^f^C?I*t» '»TSis^ f^-Hs^-5=TT=^ (CoefTi-. 

cient of Friction )—t^Tfl ^191 

9^1®} ^I9T9 'S«'E99 93 «*! 9*1 ♦tiatBiS 

9(i1 I ts\ "aj? -saTlI « ^*19 

vca I t?1 HT9ta«) ■919 ?r9 atfa<8^9 99J? STC’ni 5*1? 

f^9 95C9 sti f^aai BT*( 919 'v^ ’"ifaT sa ca aif-Ti C5«^ift9i artan 
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*tBf9iII, 3t91 9aC9 ^91 «f3I« 'Sift V 99 I ?Sl ^t*i9 aff39 tn* 
fiTe? ^9 4t (a3^«! 511 «tr«a $|il |!9i 'W^rfi}^ 59) | 

ca'i'ara'r^fa*^ ^sp, f^F^aR aiiisa "asi^ « 

^9 9i»«) Tacia Tana *iifi< a aniii! «tr99^3 

atai atata ?5C3 *tfi91 aai, atal — 
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^ i ^I« Et»f « W»lf«. 

a I Btl « ^•iTirfe, 
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IB I . ft« ftfiwla, 

► I 5'n»-af¥ « 
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?t*pn afia fcs^, 
afftattfe. CTM'tsia « ^iw TiSa 
fnft«sr¥'Sl Vi I 

V EfaS. ^laf ai ^5ftr 

’1Wt< I 

•nta -iw, ca^t* « eiff afw 
f*rfis<i i33l I 

♦ifa^'s afa«, ^ifsw. ca*t 
al ijsiliafta tsai i 
( Bl5ft ei3t aftsf i5*i,« «lst aa^l 
t Z3»i r 

afa» I 

iw I 
( Heat) 


( Heat and Temperature >—55^ 
■rfes «il^«a^ia Hi*) I (heat) W W {tem¬ 

perature) *tna^a( I 'SI*) as «ira^ OT'sal afa aaia ’ssrsi 

«'5^ air? « a'5 '»ata aa «<ta ariaa aifaaT ^«fl1 aa i 

«aj55< 's's^ ai aq isat »a i aqa: cafaca catOT 

i 

'Sin a^a sitai nait^a 'annaal^'sfna 'f“*r fa^fe 
iiwifeiscn nit^ r 

"^ll (Thermometer > 

ata' ?a i tin aiatat^: #15 i 

arttsa 'RF C6t«ti: (tube) 'S^fan? csfT?!« «)na 

^ f' 

aTim aiapa nfaa« i ain^afts sttaj niaH'Ts: ntaur artiv 
e C5i«i8a aitilis w a^TSi ntw i 4^ atn^f^ aiaatsi fe'-it (*) 
ai '^N’a i »i 7 a^-aair *tnw ca atcna aft® natii 
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fTw? Ts fofat ^1 f.6*»tiPi5t51 

« ^^ff-itTrtfifiiferrsi *iT?i(f 

c’pw ’i«rt< ittcv sfl I 

'S7t?f**i5gr (Scale of Temperature) 

—f'®*! faWlR *tfflf*ra PV, ^ I C’l^cai'S^ (Centi¬ 
grade), ? I (H’ahrenheit), -o I (Reaumur) i 

>1 tnf'StJTs w? CT itCT ®f?tCT . ‘ c: « w (1 ■ 

c^rTwett^ i**"C ^151 ^ 

^**9[ :> * 

f^t^i E^fsf^ OTTsitrs \ 

^ I cl;-^Tt^5t^ mm ii^Pf 

(Sf"nr«etc3i mf%^ ib-* 'q wnt 

•'F iml ^ i ?Pfi3ia ce«p[tc^i^ta 

^ wt^ ftn 1 K « arc^if 

c^^tcaet^ I ct^rtiiiPjc^ii flS^ 

ail%5 ^ngs ?# I 

'>) c?mtfl ftJTtti itws rpiCTS <>»|ia6ttw •" K (csl f ■« *t9n 


¥Sp» ^*«K («i) ml m «►* •w ^ 

5?1OT \ ■m'f 'St'ItT > >* X (CTtl) IPI I ^1 Jlfitet Pt =fl I 

«fniT«'^*i i -®rHN® fr>ir^'«f^ cmo® *!T'951 


^ « ;— 
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’ffftt® «•ifsj(i*i ®t*t »ift?t 1 TafBi <!rMt»i 

(H. Th. U.) ^tq 1 i atri^ flfqtT 4* ’Ffnc® CT ®T*f 

qRq ®t?RV 4 ^IjqD (Calorie) arq t Mq’F’ I 

'®t'*H { Specific Heat)— 

r^i f®r<si qfilc® CT ®Tq qiw ®t5H qr?® qq ewtaa af^icq 
qqrq ®« qftc® M ®fq qftq qqitq ’ORqf'F’p ®m qcq t 


«» ®tqiq qc»ra q'» ®fq qial ®iq qftnl qteii tim i 
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tettl «’ij«*i 1SJS srtftfflti, (4) «t*l=^’l^ 1 

©"tS'Wjsif (Sources of Heat) ■ 
> I I 

^ i ^tstnf^* ( m, *5^1 ?8rtf^) I 

« r {«tei, ai*»icte ww *tri1^ vl^ats w?) i 

« I Tm«i1 ( W)j 111 ) t 

« t afetail? ( ^11, llslFs^ '«iR»rt¥) I 

« ) sjfnota ®t«l i 

^lC^‘-?[ iSP5^ (Effects of Heatl— 

i I "lUSit (Changtt of Volume) I 

t ^ I (Clu»t>c • of Temperatu re) I 

te \ 'qafi (Clmnge of Stati-) I 

B I «11’»refa¥ "tfes *ir4^^ =f ( Change of Intern*! SireMi) 

• I tl1Sl*f^¥ ftfSl iChrmtcal Aclion) I 
te ( llfirste stfstW (Elcetricsl Effects) I 







?lTtfl 's^ ^?9i I ^km 6^ ?f*ti:^ ^ne^ 

???1 H\^^ \ ^¥&1 i !Sltfl^C!ni V* ^t555T ^ 

U^m (IB (CoerticitiU of r>il.u.ao^n) I ^^ar 'S 

n?fc<fl '"as a" f.n ss 

Bifla*! ^ta I f^rta^i Pta -fiTa ii^"p 

fafei «2iJTcaa ^'oc^a ftf$s fa^nw ?fa j ^ sft^^ti 

n^rrMa WB 

?f35 ^artta ^fii {a^Kt. ca^Ttfl} ai (^tc>a capita) 

at fftii ^arttc-s *iica 1 sa a^fecqa sfta ^TasT ^ft^zr 

?ft[a c^991 I fi^a tu ?ffTa « «tt5^ir ffia 

m I ataala faT?rni JivtMi ^tas aFi« sSta \ 

Table of co-efBcient of Expansion 


4*15 .,. '**»**t(4) I CRJK 

,.. ■.. s :f^fa ,., 

* I 

1^1? -»» ^.H ’■•*•§ 

1 , 

:6t^ ... .. A\\ ... 

... *****5* I al^r'IC^fl ... '«t>a#^ 


^ I aiaa? 55^ M 'if'i m^\ *?! (a) 1 
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caw ^?tc¥ ^taa i 

^1 W ^ftifp ®a9T aa1fl% a?ayfa ac^Ka cw 

ai?iw ntuai 'JTti a^a^ a^fatw 
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p|r5 at“^? aia^B aHt^assr at ^wtSc^at^f (Vapr^rrsaiion)* 
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facaW af^a ^a?T ai tOh aiaTta at 

(CoiidcTisa ion into Jifjuid Of sqjfd } ^ 3aai ¥fU5 ’^lia a^aTta 






p p y'p 1 ^ V^* 

«tJ|lW of^l »t«!l ^1 fspfst {(•■n w.iiig) WTI 

^♦S ®g51«, if^if (Boiliog) fl «tat®tr (CiinJeosiHion) 4 #t 

5* I ca 4«U Jltitll TO lltfft*: C¥' •^*, ^<5 (Tilehiiig 

jioinl) ^1 fiffff? *TC*^ (FtiO^ini; [wiinl) « *tOI^'i(HoUing iw'intj aPI L 

^*1 «f11l *f^’l =5^r5T? ffHJ ^ 

%5ia ^f*»t ^9 I iS9i'f 

(Evaporation) 9C®I l r^l C9 ‘59191 iltflt^fa C9 

?5C« *ftC9 <1 ^f*|* ncBf j 

6T*i CTf «tc5t'%f "sif® ^sf v:5 * 

9C9fsit *IC9t*fea f9t*ra *lf99|«5t 9f591 I 

;^aT9 csif'&f « Tnt^t *ii9‘& fsia aitre 95911 
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'zsT^^ I 
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9t9IW9 ^>19 c*it>5, f*t^»l '8 >af 

insi '»igt9 ^la^sf 9TP51 c^f)? « staii 

9^1^ '5W ?9 t ” 9T*>|>59Ifl9 JR9 >1^191?? '9)I99Sfl 

r9W99i*l 9tl® i 9*!fl—£»fi:5m 9t"H (’UStW?! 9 f 'S*t l>*f 9iC»r9 
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( Latent Heat 

^1 


iiCfff ( . 

ftHM if'it^fft^ i ^\ fl £4sitft» 1 m\\ r^=rj 

^fac^ c^ ^T*t ?itcif ®!*r ^ i ipiraa 

flWa ^t5TC^ (l^atcnt Hr^'it of FuiiOTi) ^tfl *1^5* 

(T atetit^I-l^jinL ui VaporUation) \ ^^*11 artajiS— 

10*i 5fSl 

Ftc^ C^\^— 1* «■ 

& I 4rrfl wi i d;^ csitc^a 

nf^iT ^fac^ 5?c5i ®^Tc^ ^aif ^faiti ^fac^ ^ i 

tf( ^*uattif Jftfii^ 5SI ^<ft—^ff?rti^ iw 

^a:ai $51 al^a «if^c»=i^-<jtcjra i ?5tcai5 ac^i 1 

"^pf rc«f=gf 

^C?IE 5 ^ 37 ^s*T {Boyle's Law)—^« 5 T? 

'iific'^^ ’*:n«Ji 5nna ?fl i st*! ^ 


^Tcs TO '9 5n ^c*r ’«?n?si i 

Wfr, ■ .UV-Volume) '(p_p,„.„„, 

„ '®I1 X B! = ^ ('BtP(ISH^% Jlt^lTl) (V X P = K) 

^<(1, II BUT ^TlR>iI'!",^4 ^f>j» flE»l >• *11 Bin *>• V 
ff^^l8»«(lBm i« '^!|tf<p i$X< \ *1’P*1 "511x51 = 

%• X>9*=')« X*« =S'« X )1 = «•• t 

p T e>T ‘yi-gT (Charles* Law )—CT*f Htf'CT 

■slTlliJUi fSjfa 5’ CT^ ^ ,'S^ . * 

_ :q) —L, I 5^1^ ?ijTCTH 

i2j*iT^tii t^’^iin ?ti I 



BIr* 


(.*Nc« *tt«n ^itc^Ef « ^fn cvia ^trfjjtv 

- (?rt^ ^1 - s*> * ^ ’f'ii f5'st^t iftcn 

^fiJ 'sHl'iR ttai 5?W I •*!? * * XlT*l,PItrsiS8^ 

(Absolute—^C®! • '' 

>£ 1 TT^^C'^ . f^C^ 1 —(Absolute Zero)— 

a 'wf^ti <ijii:»n ’jflj ¥11 c^T ^ 

- ISO* Clf ^ '« fafcl ‘a*fteller 5¥1-8<fi‘ tfl I 

C^'MtC’SrEFt^— 

^1—8%i’®f1 C^ •“ C?t3 ®lt*li(*l cS"»t1M51?i ¥1^ 

c5"^Kfl6r<f i =*>i?i ^* 115*1 (^"ntn- 
st^ifera 'ffl®lt<^ 55 C 9 f ^so* « JatS'i ii'tftTt siz^n a-s^* 

CTW 4 hl¥t •» 3?1 I ^«t1—^IHWt atl*^ i • • ’ C^lffe 

iOi*‘ u<niCJTr!®l^$ ^ 

it >^ * + SS»^ • = <» ^O' 'SIH-tFI I 


’gi<=i s 


AiillSWth^. •* C« ’If?®?: • « C>I!f®fS6 55^\5l 
«il:® 'si'tn^iis ’IK'S I '«i®ifl^ "Bitssiit <ii’i^c*i(f»i^5, 
i5«'9J5 ^ts.s’l i 'W’ll'^. '«ni55? * il|Tt^I»lTf»lS& 'S^ot I 

^-„■■ - -^ ( )' 

QJt ««41 

' i 

’5««l®f-‘1 JltW*! ^faW— 


«in«-TX6n ^ itV 


s 51 ^ (}: - 

^(bN's '*it?ii5C5i¥ ®W3t^ >ife'5 

6tc*n c’lfli*! 6!a '8 'ajt^j:*iTf®i^5 >if*o 

6^ 0¥ai?i ’IS'* i 6Ka «i3 51 '»it¥- 

C¥iS*l *(l?a^w (5T?(»I ^5«t*l '5^'®! 

Btt*IS3 S’? (7tt®a a(¥¥iSil I *¥1^^ Bta 

¥Ka?f 6T¥»p(-“®l’ ^*l » '!I<t‘t-«l|’¥5H '5IH3W3 af® 




wn** 5tm 

fe# (®) sM vfw I 

(Isothermal Condition )— 

CTI^ ’HTC’ia ^ICT '5«31 ^ 

w»fK ^CWp'ST 5H{*ttC^ 'BJ^ iStfl ?Uti)TJJ ^ 

I BfftPnt 

'5?t®l ff% ceil ■1TPI*I %51 ftC^ ^?Jf5fSl 

fi|?l ^1 SIJ! CIS?1 ■»tT^ai TfCifl Bift? ^nn 

^sn 'SIC‘1*t >1»»I ^3 ^Tf^E^ f1 l 

tr 

'^r**tr«?'‘5?1 {A<liabatic Condition )—^fif cvt» 
^UIE*!? 'W«)Tl ’^fif<l^*» ^Tt»l ^Tftpt ^?E« Se-Ta 3JWT «T*f 'Mfat 
?tE« <1 t^ra ^513 atEa CTsai (rrEn 

J!Jt«T*fTati acar i 

'^*^^saf-fWi>aaf^ (Thermo-Dynamics;— 

(1st Law)— 3 ^^ 55nta* ^iE<i al •♦ai 

?S ’1?«3Il 3Tfl ta »(^ai *i*tfa^ ‘®1E*I9 'iftPJT*! « 

^Trtu *tfasitE*(a invIS fSiffiii jf^i 'uTt^, -nat ct® JtfaiSt 
lilt M iStf® f^l&5 a(l*5iai sib- f-*fl ^TE%a JffijJ? 1 

s^tTE*!^ asai, TW ®i: (Dr. Joule) (S(«|i! at 

faaa aE»I^ l ( 2nd Law) ^ 

^ ts^ ^tEs f^K ata fw f^n ftE« 
^ «(j!STa ESI atfw? 4tEatBf5? i cwj? —am. 

TBia^: fE6 ^tE« ikoT am fti ^!^e« Seas aiitE« ^tw 
fsic«( fittflf nrea art, ^r?iE?« v'rti ^ i 



aS cam f*if»wmra acu ftf ateSi •!«<f*fta atti aten ajtmi aftv 

<•«(. 4 Btn aft vd?ii tffH ats »tai aftSew fwn a^ta aat 
ftrH*! ¥tc*i ftii=w aftfttta cJftai »i?ai alfca i ai'fttiwifcv. 4. ^ftB 
6 tena ftwar ciftnn afai at?t« aitcas arai ^ 3Ff^I aifa® alta \ 4^ 
atrtia *iftaM—aft fntea* st^o •si" Sata n "ft* 4^^ 



i5^ ^ «tfi t^rfini ^ -^51X ft twt 

iTiftis-eixftxBfI ftxBi-ft-if’hin, 3fiftro'-stx 

ftTpt3i I 1^1 c^ ^W W ^ ■‘iKari 

«iltlf W I Cifftl^ *Tt«ii1 oq 

^1^1 ^ftpT Orftt^ C^ ^l^'lt'CiT ^»R( fti^- 

irftt w T*t^ ?i^ts ^ft^Nr ffc5® (.T^t « 

^fir5tc9S fit^ w^t ^fwFtc« ^ 

^<ITT "jfti ^ S^TO 

^n\ ^w^n ^ •ftTf ^?cst 4? m 

fW^ JJtW 

fV^ 5rH ?«?I^ fU iTl ^ 

I c^^^ nft 'ttcv 4^ 

^irsT^fii* ^5T f^lwi iilf^re ^Ica 

isT?i ^rtfc^ >rrJ?T^f ^ftcw i 9 tut: ^tm WH 

« i5t*t 5jn ^wt I r^i5 4=ain ^ si i 

St? f 

4^ ^t=f f?C3 ■ws^n-i '^W fi^ «^ICT !ir5T5t=5 I 

:> I 3R^f^iT (Conduction)^ i ^2pn?*t (Convection), 

•0 I (Radiation) I 

> I aS'SI^'SiaH (Conduction)'-ijfw CTi^JfPa? 

«IT^CT1I Jjwt Cff«1l1 ^Ts 'Btsi ?^»t ct 1^ « *tt«tl 

+ 

CT *l« §^T5 ’"It'WHS 115^1 

1 'i<rtCT ’wt'gw^i c«h^ ««iiw ^fiCTlt^i ^n ?i, 

•ttll '8!*( 4^?r ’®5 5^t« ^W® <av. ??E-5 

«I?r5, «tf*( ??P5 «tcn •itK’^ I 

tsicna ^ *(9«!^ 'wsr® iffJitTO ^t«itt^ 

^ I ^IRC!! •Httc<? 7tajl1% id, C^^»li|1at '51'1 <ilTCl *HTT*J 

^sra’ia^ w:^, »a^ ®k’» i 

< t ^"^tigssT (Convection)—^^I'etHil ^'^IT 4^5) * 1)15 

sf fiw st^ ^1 ^ c^T» ««»! *ffn< Bi’n^r*! *rw ?N %'i i 



^T*f stsi SK I *ira§i ?nin 
?^t*I S?!*! *((rK ’fliS fit's apf*PR 5r«l 'ST*! 

<2tf^ 5^ fe'ig fS tnf( ^3 Ifts ^T93St f-SSrt 

'Sflq *|in^ 'Bre*(^i i ^ fi?i,*( 

^ ^ii»F »tifi< ®tf*ial ^ ’^fs) ^?i 

^fai *i«rM'^fiii:f aTf*i9i ^Tt< '5t*i an^ flrl ^*fn 

'srf?!?! I 4S*f«tC^ *tljl<&( f?fj I 

=5Tt*lf ai5is*| ftps ^g?tCT C^T^ ’W flfl aftfn 

«t*i fstflf sa S)i, 31*f C^IJf 5 it:»(i 

^aa *n « 5r 'si’l sif SB i 's?t?t « 

^Ts^a *i<fTi:«r^ fcar i 3R?f*i^'« qsf^i « at?i%aa ftai 
5a afi| 'si’i ct^-iI an i 

« i r^®^ (Radiation)—a^a *l1t< 5T« 

»)lai attai aiaj 'eh wf^'sa *51%? ♦itai aia i '«i'3(aa 5tt« 

*Tt?« ^ia <3t*f ■sTTfat iiw I '51'a ffai*t t 

ni aia1 sia i ^laa a^?l « fit^a aiaaipj 

"witf a^fss ai' 5 ^aFa<(a» CS'S? ^ 1 *t *iia acfe 

faf^l (^aii *ti’!f<’^ tw:^ "wifat® »iica ai | 

5K^^1 a^a: ‘"aaTfca ^fSai aiiw t cfl^'s 

*ii«al ailc^? ca ^'®§) *ftf 'sn ana naj taal fit's •irrat'sc? 
4at cal 'sT’i .ai^ta* 'sg aiiat^tf al, aptaa an c^n w »i5fi 
afi^ fa 'STfi fIm tfif 'SH ann aff's fet^ ^liai aitta / 
xifaitt< wia a^?l fSt'S pffe* a?pi caaia ^^isai , 

cafa ^ita cf n c^3f ^^Ta aji’n^'el*! 

atatfa's fa i 'sit'ia 'iitai*'! c^t*! *5^ si1 vfaai 

tsfJiTai*!!! Jira istata*! i ataiai flai 'ST'a 

^!«tatt5 I 3*a»nT*i al -siaTfa af'^ CftS a^a a^ 

¥ai 'snstsfa c^n ^■ata aiai a^a*ta fa ^tf i ^f*i, fiit^i’*, 
<faf, aJiTa*! ara) ^tifa^ fa af®ial *'fTfw*it^ 

»(f^ ( Radiant Energy ) at»l I 





m, u - r-i 1 ^ i- e hj- f'Im 

fFt»*t-*»tC^«fe (Flash-point) C^ i'5»I 
«t»I1 *tt5ar 5t?R 5^11 W%» 

<rf^i ^ crRtra *it«9i ct, ^«®t» <i!R^ <ii^?r '»t^^ 

^T?i?I CT^nw «rif ®5T5 fjjvre 91^51 C*tt9| ^!l ^CS ^ 

swf^ ^ I 'sitnal 'S’l^^t an*f-*(iS^ 

j» 

Open Flash-point) 'flf^ I (’TT^lH C*f(^ ^ 

C'STCei^fl I%r4d tat *tf)^! sn 3m-'^*» 

'■tfen .tm C low ), w'Silsi Wfll ) I 

a. 1 ^ >4 

^ ^fac®r ^'stsl^ ^’ifi '«rftt «iti^ i CTt 

’"T^^TC^ JlTf^t-*tCT‘& (Burning-point) ’TR I 

h 

fsti fea taiOTU 'SflR -si^ntia c^*?! ^*i 

m'ssi I ^f»if^ ^tf®!'^ ^«E;^iT tav 

^nS ^’Sl’t (Thermal Unit ) '■net ^1?1 CT'Sfll tt*! 1 

'^f^=!|Sl g— ' 

i ?tt« ^wi (cwii—>981. fsli>i "ittm 

' 1 nt®o cmst»i (I’euo))—i»»j—<.«• ^ 

1 Wsfr* anS c»Pi itrtJi-«i» ^ 

1 T,8 $»r^ ’DH—4 



5=^ ^^rf^-sitoi 

V *tti c»ii^ni art?, lo.ooo f^jfi •(rtr^ !!«^ i 
ft>jT5 TO > ft®"t ^*51*1 m »^! ^rtfro ?» i 

1 *11: C*lt3}tw ^0,000 X iH>-^«ttBocxj3 ^ I 

^(TCf 'SlftF^ ’*1^5 ^^jooo *rt! 

5ft^a ??c3i ^ ^ 1 

^ nwn o«/Joo >c ISO ’jSftTf I 

^IC5T— 

-^ ijv 5^ I 

d)d,*4 S X 

di^tt ^*5lt in ^It^if 151 41? SH? > tl 11 ^1 

cMt in Cl Atitil it^ta ®*ti m it^l «it^i fintw 

^rii^Mic® l|ci[ tfi ^1 ci^t ^** ii J 

^^541 W1 IT^OT Cl «r» T^sv\ CTll I 


9.4 X 'f}* X X o 

•m X ^v 




«1S45 CTOI 5rt C5 ?^t5J 5F15(V?‘I »« ^ "ItSfH v5t* aW3 


^f?TO ??rai ^ *iie« c»(ifeltij? «t5lat5 ^ I frs at5« TK^It*W^I tf»n 
»T*t^T ffsij « w •iif'i? tn®f*i «nt3pi ?5 \ *1541 ill ¥i 

■•ttiMH > n*^ yhn ^*nfit fj'OT <xt->« ■'tt^ C*ttJtW5l 

3tt5t«4 fl I 

• ^oo cnrJfWS w*! «f« ’IIWK ^ ^Its^i «I3<51 5(5 i* ’ll*® C’ltSlWI 


«o >[tl*i Em ®C51 iit^p c’l^ftsi i;t5>i Efirci 1 


5"^ •=1f'®-5n^ 


11 il ^tsBti C^^flT^K--po4fcT) ^ titipii ¥i^^» ?ii 

if<^® i^itci \ urniB w,i 55 ntwdi. w i 41^ 

'9*,ooo ^ Tt*T9fi^ ftftl Cl “if^i ajcitii ?l 

'STltClF C 3 |^ fl UTl Itl 1 IfffCll it *tr«lt? 4 ^ 

Ill ^Tjjt 11 nwn ^^41 (w in ci fifri 

’tt'Mtl* HftlFl »5t^ts ?n ’trusts ft| '(O I 

% < C» 0 ’ItOTtil (Brake Horse ruwt-r^lf H. P. )—n »'*TOl 

toK ’ftw'n «»^ nwn in ts^ ^ ’iMW* mi 5(11 S?i iffr 


5lms Sts ci» ft*i fn) *?t* attt^— 


<a^ ^ ntesn * 


Trdx(VV,—\V,)xN, 






»■ 


■■ H f 


^ r in ^ 


!-V^ 



IT - u i—d - ^ 

Wi^C3T^ %tc^i fir« ; wa - C3C^? * 

N-IPI^ ftfWl ST^v^j I ^ 

* I **sq^t^” ^ (Aetna IForse pbwerV-CT 

^=T ^firt^is 

Ji? 

=tH sTBijtKi c^^Tta^i mf{\ ?oi t^aw? «i5l '.ff^ftt?Ti( art 
tfPFH ^ W, I - 

J ^R}C¥C^ ^ (IndtCiitotJ [larse power ^ £. H. 1‘. )-^ 

?f««Et9 ^3il »lft(f^® ^1 >ST ilf (Sq [ire-incU ) 

«ffe nt: 5tn ^rj, w^#»( •I’ra ^tafl 

^ 33 cS^tv 33 ^3l %t til Tfasi •Moo f^i «M fwit 

•fnill» Sffl «tt fiwt CVH 31 stfij c|,t^ tfilfW? 33 *tt«3t« ’ft'fflil 3W I 

rormuia—i. II, P.- 

« * 


?3J 53*5 SH iftWS «sj ftfs tntSt®! tfetsn »s|I 5 

Note ;—3fi3t3 Ijai CTt3 C3R ^*1 ^tStfst 353313 ffltOE; 

®3IW5 3tirt»5l eWfl f*5NP3 ttlt*! *3131 Sft*! 3E? I 


, „ _ P. L. A. N. > m»I fJlfsivsTa .5Tf« c|t^ 

, «o,««> 8 f •:? I 

■ 

, „ „ P, L. A. N.' > f*W *1 t>lf«1'9l9 ^ C8t^ 


431CT~P - (Total pressure in lb) sd; f^ntw iRtl 5t*t I 

L- (Length of Stroke in feet ) t^tt»3 frltW dfipfM I 
A „ (Area in squre inch) f3^r8i]t33 ftots 3^ I N • (Nnmher 

of Stiiike per minute) f*l%iSS tfPtI TOflft cij^ 35 . 3rt^-*[?mi 3^ 
*31 »itwa 3?t3 \ 

Of^5lf3*t*J Jlfffquft (Mijehftoieal Fffieiciicy) 3) 3X f3 3R5tJ *t|*^'4l, 

e3 nft3t3 finM *«1 3f« W? nflRtl ’3rtl»TCT »5t«l1 

3tl f» 3( I ^33 ftlSwUn 3t3I £3 ^3) ®A*II 3» ®W3 

Iftac3 ernitara *rj 3 *. ^<<3 ^ = 

*3) (Pet cent) #* 35 t 
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^f^c*i^.ca=P a£^ i 

fait ^1 *f^t^t—rft*??t»if ^*ta SfTir 

<a^is I?? *1!^ af?T^l CT'95l I -i)*!!! 3TC^ 

^5 C^ tf«a 5r»l?TiI >15ra ^ la^ ^ItlTI <*1^18 
'^at^ CT«5i ?9 ^T5 •a^fs 'H’tH ^ ^ 

<ij giiS sat Sfstwa ^fsai »iT»lt!t ¥? t ca 

Ijtfl *(fi^iij CTf f?!tt an»iw8l '®'ta '“f’l’i faxv ^ 

«Bf!t1B tffam C’f'aal i ^ 3pn5->ii^j:85 fas’!' aifiam 

"K 

<-1^15 fl^ c^im qmtfl cwefl ?i 

( Revoliation-cOunter or Tachometer ) 1 BplW 

<iiv fetT StsT ^ 

cw^ c^ 6 r i 

a^Fs atf^rcB \ 


life fefti I tw. ^rPiTc^ 
N. • *lt^ ft: ; '^9^ ftit 


T^\ 


• uO 




^ifsa—B. H.P. 


TT-d. XK (W,—W„) 

sD’9| • • • 




»,d X i X 8** (l4i«—‘>«t «• .. o LI IJ 

-—^ — — ^ ^ C 1 Otnir^ 

M,*«* ^ 


tflstrpt aT5 «—ff= V. d =?l?*e^*ni ait*I 'diameter) 
N = firf*tt§ fsan tfii 1 • ' 

Wjj = fstiil ai fStifi's «5tii t 

\V , = faft atTWc^a *1801 irf^ra 1 
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ca^. dSci^^j tarsi’© <>>1^1— 

^3 ^%Ti *fti %fTfl ^its cCfe «rfCT I 
«I3 ^*lin'9 f?3hF« ?5 I C^K 5?i5 
d>^ ®TM vtflst, ^5TC« ^13rf^5t*tE^ ®1** 
^in:*t ‘ffcs *ITK t ’»lt 6 Tr*(^H * 1^1 5 T^I 5 S 

^?Tr5 jrtt-iElsit:^ »Sf«rt ptf^ i t?ic«nj' src»(i 


>ii^*rnr ??i55 sjt? i ^ d^ sTc-n 

f? ifl^; »if* f^3ii*t<i iita? »n5tnj 
1^si ^ 1 


Formulae—B.H.P, = 


W X L X U X Circumference 
'5»^,*** 


—W = {weight) I 

L=r§(itii ffe fmttfl 5n*r I Sti (^5 Ttr*)is 

'wsr« ^wrst^i ^fifre ^ fii’itCT iii*t »f«l i 

R = aTt-^^C5I3 >a^lT3€5I (Rvolution) Jktffl (ui? I 


Circumference == (!IT3H '■n^^CTfl ^I*f( Circuni. = ->rd. | 


*<▼ nt'sstn=««,. • • i 

^f«p^ (£lec-, 

trical Test) —•ttf’PI "are^W ^ I 

^fifCTa >1^5 ’St3aTC3l ’PCTt^ f^S)^ 

f 31 5f ?’'ii5i Tit*m '«!<» <sct«^ i 

BWii’RTni ^fesf ft?it PS liRt ^PT« 

*11^3 Jiff'S iil’kBt (*impiTiM) «a'R »ii^&r ^iff^Ts 

f^tSCflf £©?! 3f?n ss I 51W1HIR5. < dt® ) ^R*tT» CTTSf 
Cf 9St ^S I sriica »irCT ®tS5?tCTl 5?C5 

C3&if«^p i««! 3ts14 csf^sSrtdra TO ftfl 

Ttt^ I $5t ^i*rN5fs « esi'Bf^ferni ?s i 
<11^ TO ^tSTC? CT 31 «TSTS Trti ‘MCdSniC^ 

C^T*^ fra W ^%*I5 *ll«Sl Sta \ ^ 3rt<It? aSTTO «ltfe sfifirt 

3nf» I (S’? 'wicdSTstT iflT c«t'i& fra sii ^tfaw «aii^ 1 

^ e<» aaufe > Ti’sm ?3 i 











««(1 ^ni w A X V - w alt ( sniJ) ; 
tBTSdl?—li. H, P. =:-18* Watt I 'SHTS ) I 
Ax V* 

——^ I 

*!e sj 

Note,—c^Slfst fa'^nT^t 'Sf iUCT »l ifi siiir i 

t 

^ i -sisniM ni'gin*! x<ii«F fsrfac6 

X ■• .*8 fifl t<fC»| 9^ *)l'9^1S filC<it1911) 

t I f^tfat^sTca (qi ) sfy X i 

^ =^*(i«9n (H. p.) 

«) [fafgjm^^ <iirif («iia) X c |ic^^ ^iT>i] ^ X ^ H.l\ 

* 


Note,—^fire S’lfs Ss* TOi9?t 5^ *rt«9ts >(f^a Tfiara 

9?itt8, sittPl S5tt»a vrai 6# Tfara ■itai *n 

*13^ ¥9*1 ’ft^ ( *(Pf* =1^5 Ti“n»it*t 
*T*1i*''.^c»ni sjitsitta vlWf* ws; >ii*t c^; fe* 



4*ttif— 


^ I'S^irgr I 

P X V V X 1!) 

H. P.-- Ay 
~* * X i. 

» 

,- F - •atRn* ^ «fe *0 »ft: «iSra *i i 

■{ M' .?i| fflfl* t816 I 

I D - g;5 t* 11 
^ T - ftfaif Ji8l I • . * 
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lix«« * * * X X 



fO-i;? ftsTW »i7tf • 

I H -. 4 ^ Ht^titH 5lq? ^ (Slant distanee)l> 

■{ W -'5fStJ *1^ «R I f 

i. T-fi[ftt> ftjlttT JPH 1 

=^C§t'ST2ll^5>? "gPlC^T^ 1%'^^ I 

ft 

•pi 

<»rTicp:'^ ^fisTsqsl ' 


l/lr 

tf^ 
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MENSURATION FORMULAE. 

In the foliowirg formulae : A denotes area S surface 4 
V| voluiiie ; b, c, the sides of a figure ; hi the alti* 
tude; I, the Slant height j R and r, radii of circles * 

Rectangle or Parallelogram - ahi _ 

Triangle, A = ^ ah or v/ (.'< — «) {*—^) (*—(■), 

where fi =l + f+ /'), 

Trapezium—Parallel sides a and A = y (/x+ 5 ) h, 
Circle, Circumf. = 2’VXr, A = Tr x r^. or (R^ —f^). 
Ellipse—Semiaxes a and A = ir x. eti. 

Prism S-2 \f = f^hc, diagonal -+ it 

Cylinder, S-2^X/5i + 2Txr% V=?Trxr* h 
Cone, S = Tx^■^+'^^xr^ ^ 

Sphere, S-s 4 TrxiL V= ‘5236d^. 

Ring, S=^4T^^ Rr, V ^ R. 



DEFINITIONS OF UNITS. 

(FRdM SMITHSONIAN TABLES*) 

ACTIVITY, Power of rate of doing work ; unit, the 
Watt. ‘ 

AMPLRE* Unit of electrical current. The inter¬ 
national ampere* **which is one-tenth of the unit 
of current of the C, G* S* system of electro^ 
magnetic units, and which is represented sufficiently 
well for priictical use by the unvarying current which, 
when passed through a solution of nitrate of silver 
in water, and in accordance with accompanying 
specifications, deposits silver at the rate of 

- O'OOI 1 1800 of a gram per second/ 

The ampere —I coulomb per second = i volt ^crtiss 
I ohm = lo"'* E, M. U. ^ 3 X 10^* E* S, U. ( E M. U. 
-- C\ G* S, electromagnetic units, E, S* U = C, G. S* 
electroi^tatic units). 

^ Amperes velts/ohms = waits/voUs, 

Amperes’x voh.s " ampvres" x ohjns ^ watts 

AXGSTORM, Unit of wave-length = 10'* tneter^ 

ATMOSPHERE. Unit of pressure. 

English normal = I4'7 pounds per sq, in ^SQ'QSgin,* 
760’IB mm, Hg*52*F. 

French normal =760 m/n of Hg, 0*0=29*922 in.*= 
1470 lbs* per sq* in* 

BAR. A pressure of one dyne per cm^, 

BRITISH THERMAL UNIT. Heat required to 
raise one pound of water at its temperature of maxi¬ 
mum density, l’F, = 2S2 gram-calories, • * 

CALORIE. Small caJorie «gram-calorie = therm ^ 
quantity of heat required to raise one gram of water 
at its maximum density, one degree Centigrade. 



V yv * 


'."v" ' 


^ B ■ 








Lar^je culorie - kilogram-calorie «= Iooo small calories 
“ one kilograni of water raised one degree Centi¬ 
grade at the temperature of maximur^ density. 

CANDLE INTERNATIONAL, The international 
unit of candlepowcr maintained jointly by national 
laboratories of England^ Fra vice and United States 
of Anaerka. 

CARAT* The diamond cstat standard in U- S.~2CX) 
milligrams* Old standard 205'3 milligrams = 
3 'i 68 grs. 

The gold carat; pure gold is 24 carats ; carat is 1/24 
part, 

CIRCULAR AREA* The square of the diameter = 

p 

^‘2734 X true area. 

True area^ 9785321 x circular area* 

COULOMIL Unit of quantity, 'The international 
CJulomb is the quantity of electricity transferred 
by a current of one international ampere in one 
second -- lo"' E, M. U = 3 k lo"' . S* U, 

C^oulombs = (\'olts-5;econds )/ornhs ampersX seconds. 

CUmT-18 inches. 

DAY* Mean solar day = 1440 minutes = 86400'seconds 
« ru097379 sidereal ilay, Sidereal day = 86l64'2o 
mean SL»l*ir seconds, 

DjGjT, 3/j inch.; 1 12 the iipparent diameter of 

the san or moon. 

DIOETEJ^,. Unit of “power'^ of a lens* The number 
of dio[)ters«the reciprocal of the focal length in 

, meters. 

DYNE, C* G* S, unit of force = that force which acting 
one second on one gram produces a velocity 
of one cm, per sec* = lg*rgravity acceleration in 
cm/scc sec. 

Dynesi=wt. Ingram, x acceleration of gravity in 
cm ^sec/sec* 
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ELECTRO CHEMICAL EQUIVALENT is the nitio 
of the mass in grams deposited iu an electrolytic 
cell by an electrical current to the quantity of 
electricity, • 

ERG. CG, 5-unit of work atid energy-one dyuc 
acting through one centimeter, 

FARAD, Unit of electrical capacity. The inter¬ 
national larad is the capacity of a condenser charged 
to a potential of one internati ^nal volt by otu; inter- 
nationa c^^ulo^^b ot electricity — lO—E. M, U, = 
gxio^' E. S, U. The one-millionth part of a 
farad (microfarad) is more commonly used. 

Farads ^ couimbs/volts. 

FOOT-POUND. The work which will raise one pound 
une foot lughp 

FO,OT-POUNDALS. The English unit of work = foot 
pounds/g, [g.—acceleration produced by gravity J * 

GAUSS* A unit of intensity of magnetic field = i E, M* 
U.-= i X E.SXL 

GRAM-CENTIMETER, The gravitational unit of 
, work =g. ergs* 

HEAT OF THE ELECTRIC CURRENT generated 
in a metallic circuit without selL induct ion 'is pro¬ 
portional to the quantity of electricity which has 
passed in coulombs multiplied by the fall of poten¬ 
tial in volts, or is equal to (coulombs X volts)/4'i8 1 
in calories* * 


The heat in small or gram calories per second = 
(amperes* x ohms) /4a8i ^ volsr / (ohms x 4' i8i) = 
(volts X amperes) / 4 't 8 l ^ watts /4M8!. 

HEAT, Absolute zero of heat—273'I5°C,,—218’s^R.^ 

-4S9’6'*F. • , ^ ^ 

HEFNER UNIT, photometric standard. 


HENRY. Unit of induction, it is '^the induction 
in a circuit when the electromotive force induced 
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in tills circuit is one international voltj while the 
influcin^ current varies at the rate of one ampere 
per .'^econd*'^^ E*M[.U*== '/qx ^ E*SU. 

HORSE POvVER, The English and American horse- 
po'ftcr is defined by sonic authorities as 746 watts 
and by others as 440 foot-pounds per second. The 
continental horsepower is defined bv some authorities 
as 736 watts and by others as 75 kilogram-'meters 
per second. 

JOUi-E, Unit of work=lo* ergs. Joules = (volts- x 
seconds) /uhms ^ watts X seconds — amperes^ xuhms 
Xi^ec 

JOULE'S KQUlVALENT, The jnechanical equivalent 
of heal =4^185 X lu' ergs* 

KILODYNE. looo dynes. About one gram* 

KINIiTIC ENJilvG V in ergs = grams X (cm./sec*)* 2* 

# 

LlThK. The quantity of pure w-ater at 4'^C (760 nun* 
Hg. pressure) which weighs [ kilogram and = 

I‘00002 7 cu* dm, 

LUMEN, Unit of flux of light-candics divided by 
solid angles. 

megabar* Unit of pr^issure = 1,000*000 bars =s=o'987 
atmospheres, 

MEGADYNhL Oue-million dynes* About one 
kilogram* 

METER CANDLE* The intensity of ilumination due 
to standard candle distant one meter. 

MHO* The unit of electrical conductivity* It is the 
reciprocal of the ohm- 

MICRO. A prefix indicating the mi lion th part, 

MICROFARAD. One-millionth of a farad, the ordi¬ 
nary measure of electrostatic capacity. 

MICRON^ One-millionth of a meter* 

MIL. One-thousandth of an inch. 
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MILEj Nautid or geographicul-= 6o8o'204 feet. 

MiLLIi A prefix denotitig the thousandth part, 

MONTH* The anomalistic month*= time of revolution 
of moon from one perigee to another — 27*56460 
days- 

The notucal month - draconitic month time ol 're- 
voluTiun* Irum a nude tu the same nudt^ again ^ 
27 'jI 2-22 ^ays. 

The sidereal month*-the time of revolution referred 
to the stars - J/’ 2166 days (n\oan value) but varies 
by about three hours on account of the eccentricity 
of the orbit and '^peturbations/^ 

The synodic montii~the revcdution form one new 
muon to .uuMher - 29'5 ^06 days (iiieaii value)*—the 
tirdinary moutli. It varies by ^ibout 13 hours* 

4 

OHM* UuJt of electrical resistance. I he inter¬ 
national ohm is based upon ttie ohm equal to 10“ 
units of resistance of tiie i\ G* S, system of electro¬ 
magnetic units* and res presented by the resis¬ 
tance offered to an unvarying electric current by a 

/ column ol ‘mercury, at the tcmpaiature of melting 
ice, 14*4521 grams in mass, of a constant cross 
sectiom and of the length of 106*3 centimeters*”^ 10^ 
E.M,U=i/ 9X io-»' E,S.U. 

international' ohm ^ 1*01367 A* ohms - r'06292. 

Siemens' ohms, • 

B A* ohm=o‘ 98651 ijiternational ohms, 

Siemens'ohm =0*94080 international ohms, 

PENTANE CANDLE, Photo metric standard 

7r = 22/7 —ratio of the circumference of a cricle to its 
diameter ==3* 14159265359, * • ^ 

POUND A L, The Btitish unit of force. The force 
which will m one second impart a velocity of one 
foot per second to a mass of one pound* 



ah a a li ^ ^ a .^u 

RADIAN ==180'/ T= 57*29578' = 57'I7'4S* = 2o626s'* 

SECOIIM* A LiEiit of ^'elf-induction = i see X i ohm* 

THERM = small calorie^ (obsolete*) 

THERMAL UNIT, BRITISH = The' ^jwantity of 
heat required to warm one pound of water at its 
temperature of maximum density oue degree Fahren¬ 
heit = 252 gram-calories, , 

VOLT, The unit of clectrornotive force (E, M, F*) 
The international volt-i,s '^‘ihe ^electromotive force 
that, steadily applied to a conductor whose resistance 
IS one international ohm, will produces current of 
one international ampere. The value of the E* M* F, 
of the Weston Normal cell is taken as I.O1S3 inter¬ 
national volts at 20*^C. * to^ E, M* U = 1/300 H. S. U 

VOLT-AMpERE, Equivalent to Watt/Power factor* 

WATT* The unit of electrical power = 10^ units 
of power in the C* G. S, system. It is represented 
sufficiently well for practical use by the w^ork done 
at the rate of one joule per second* 

Watt'^ = volts X amperes = amperes- X ohms = volts“/ ohms 
(direct current or alternating current with no 
phase difference). Wats xseconds = Joules* 

WEBERj A name formerly given to the coulomb* 

WORK in ergf;— dynes Xcm* Kinetic energy in 

ergs = grams X (cm./sec, )-/2, 

YEAR. 



days, 

hours, minutes^ ; 

seconds 

Anomalistic year = 

36s 

6 13 

4 « 

Sidereal = 

36s 

6 9 

9 ' 3>4 

Ordinary ,, = 

365 

5 48 

46-4. 

Tropic^ ,, 

same as the ordinary year* 




Sf^-f fit TC^ 

f'A ^f^5l ^r=T?N 'SJHtnt will t 

55f|TT^j| iftr^ Wiir vfkz^ ^5i5l siis nrtii i 

<a^ ymcni ^CTf stairs <^R i ^!«r aiafla 

^ta^la -*<'f*jjY "teas ’ifscii 1^ +rPir5 flrrr.sp .*ii: ^aeva 

J\A ETf^-fl stc^ it^a ?ir i atv^u ^tff*ftv 

^fitail c^M SiCflfflfiJ tc^ -Iflf al 

{^limiiU'rJ *F^, ^£l^^f»^ c>i%la <&ta 

itai'ffl ^Hs i^^bS 

I a^TH 5iipnf c*ll^tff, M^T ?t’3 ¥a“^<c^ r^f5ii>Ta ^ ^fn* 

^ira >9 farjfliir?l ^^41* ^ rufFBmtmflinnm) T\ie[ \ 

afa Ji ^1fTC=T CTt=I *ltt^^ cjt^^ B3r[5 

^?c« ^ii« 1^ a ^ s^a 

fi^H ;tI ^fe ti t -tv 

^fl? CBS*T 'T^Ksia TR ^?C5 6tf^^ ¥5 %fcaiia(tf^a 

cw w< 3 Ta A%A m^iar ^ii i ^f^^^ *\^ ^}^9 

e’jPic^F «mnr's ?a atX Jit '■sa^qon rt 

if^a Lon^iuidin#! 

«f!T«, ^[il «tC^iV “if^a^aT Triiuisrerflrt a^; C^if i4i^ 7!al]3[ TaAt^^ti? 
'si^i^ a^fac-R^^ «!^’>tfl’iit^a I 3T#[i jt 

ar?l ^iW¥vf(fa m\n -rfea sfl'ieai fiifi|^ 

-^ifC 5 fa, tft *S«rra' { Ether) =itcw ft i 

cif’ii tt aTffia^ 'HifTc^a tetf =3aT ¥ca 

am ’frf c*^lf»c^ “R^a fa, ^Tc^iftti tii ^n] 

«^Ta !5flw ttf] ^tf5iti c*f)ntai <nTt?ir#fa aajft ^ 

ft I iiticsi ar^^ta ?rt^r^?ita, fift«it, ^t*. 

Ji^ctiTl ftR t*(jfr ti ftfetRirt ^f^uKt I 

ctlfa tl^t Ctrt^l tl ’Slltf-CaTJI C§Mtr¥P$ ^qt¥ qft*t ^afl? 
<A ft 



^ii%® (*T( nTwi) *it?rc^i ?^<(fc 5 fl nc^ij 3 ?v 

i?i f^pff«^ ci>jcH ^s? 5TT?ttfT ^TGji ^ ^mfc^ 

^fiiBi nzwmf^ \m ^fl. c*tRk cft-w 

awm=r ?a =it r 

“TfWV «1Cir ^ill 'St^U^F ‘®’*' 

qrtti 'if^j-rs vii 

^ 5 t^ 1 t?F 1 ^fmr 5 l?til ^flP 5 

■’itcfls? c*itS«*rT'i 7\\^zm ^c?! w5Hr nt«5?t 

91 l?t*!t? 11 l ^*11 T|i ITT'^I I ftcfl ^ir <^5 1 

T5 TratPr^ *nfVfl 

CT5t3 11^1 f.'S\m^ c^i 

i IVitiWinittiDj^ siutmo ) CErfim ?? I 

^ta® «fir >nifl Tv’g ^ci? ^Rtja 

sTt I 1*1 4t<5! W -iR* ^[i*l It^fefH *5 E^fj- 

f«^ '=?ifl ^1 if*ta ^fflbTsi^ ^1 ^'SiStca 

^ct «i5fi<; ftal “iRf ^ta i jiI citato 

( J "lO ar*f ilH^irci^ C^^ta ais ( Heceivor ) 51^(1 ^\^^ ^tlp 

^ta cK? a? *Tf^ ^c?a {lo tuno) 

*®ca 3f?^-^C3 I C^waa '=TllBft I 

*1^ fa^ta ( Briiftd oa-t) ?tca ®r^l CiR-l iltlt:TtCTt5f 

et^fRieTcai^ ^tfa^ ^fara st i ^hi -i^ ^tlcffcvtc^a -¥l|car 
=?H| ^Itfl't ^ ( Pulsating ) 

*tfer5 ^filis I £fla^ 

caia ^%’s sflat ^t?tt sifts ^ntit'f "n^rsi^tB! 'Stafs c^tfw^ far 
stn cf mff aftrsffir m^H 

^qw fcfi I I 3r^i ^tta « ac3 »if^® ft \ 

caita al^l 1 

C^ltfl art* afs^l ^ftc5 f^Cffl C^fll atsu ^TCT ^TH fltafl 
f«ai WWt «l>fK CSTII fC5 i4^f6 >ifa Bitcf JTfi 

>t: 3« t'lt cii ac^ ?|?i ^c« 

atB i' 3|a*i fts t'afttw jr^r ?fti itai 

^ sitiia nif ftai TTfli mU^ f 11 

z^m al€l arat*t fttfta ^HR,—1>) ®tl ( Aorial), 

( ^ «|1 (lEafthod wire ) > ®f1 ^5 ( Receiver } 1 

11 'STB—tftr¥ qjfn f^C5 ff Rwa itftts fB \ ^taraii; 



^ 'flt «tift 1/^^ 'itirti 

sm c^Ti ^11 ^t^T i*^ Tt? 

^«1fl 5?tf ( ^tiC¥ ( mtfjrcfll4. ^5 ^1 ) 

fef m f^r« (tsj^cuS ) ^fii® ¥^ 1 c^4 c^t4 

c^fSTfl -arringi^ 9fl 4t, ?w ^f> t^ijii ®T? ^i> 

^c**T ^ '*1^ 4t e^c^rs 

^^irantfC^t’TTi't c^ cvt 4 » 

^ ^ 4t c€i4 4?ti c^fluc4 arE?!i ^ilcf* 

CJ^<f(cq vt3i5 *nin c^»( 'STIT ETtc^t? Efiiti 
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^Jtiii ■H\91^ t:4& ( Ciyi-trtl-vftlve si^t) iTt^T f* I 

:_4tc^4f is* Tfafll \5it?^ ^nsi i 

Wi w I ^ ^{UtcqT tsr^n 4C51 *^*4:4^ nfi^s 

affl 4C^9 4431 4i 4tf^3 S4 I ii^ 

^4f ’|T^?(i 4C<fT t\Tn^ 5S, t?Tfl '3^15 

«in? -' 5 - 4 ’^Ei^f 3 tc^ 4 ;^?F » 

^'«4iTf?r4stic?i^ fltsf 4t *irTfltMctfT 

i VaTi-iblo^ C4|4 ¥Rcst 3=^r?rt »Tm6tC4 '^4r;41 43131 

^tc^ 4^4 VBl 4tll I 

fec^^&til ( Itih'ct'ir }—'4[5T^T af?1 ITlI 

4 r 5 ?l : 5 r 3 ■^4 ( Hi^h frrqTjeticy J ni?| aff^ ^5 5 t 

53 Iffl 3 t?TCT *1^t4 [ AiuJible frequi iicyl 

■nf|*t5 I f®t5%r?r !r^5-l?lS|51 « =4tEt3 i 

t Lond^paJiker ) 41 ^44 45 4t4l 

( Low fmqiKinoy ' * 44 rsr »TC 4 T fl 1 

rfiit«l-C4U ( Cryntnl aet )—4CJJ ¥?tl ^^4^1 
444 1 '^riJl1r4T4 1^4; VC5il fUl t4 t4^ «%3 41 

^itft? 4C4^Kf « 4C4 « 1 f^aprprs ar4[fl^4 «t4TS4 4fl I 

> 1 Jl^ts f49f4 W4 t^5tJ 1 ^ 1 *n¥ft *• f¥ nt i4 

^ I 41 C3rKfl44 ^iS44t4—***,•* ^t^tUWftS \ 

I 1 #)St 4 %W[fl (rfliT*) 4(1 i 1 *f[sS 5 tR!r (4 1 I 4 T |5 






t *0 

I '^1 -a-rfif ^Icef^lC^t^l 

^\ j-'^x* x i"* ^(ifrs’ssFi (j ?^ I -a^li! 

b'x^" Hies;?! ) J* I ilfl' r iM 

WW ^T?l 1 fKT Sffn^ ??*?llC -5 1 


^ ' 

slajy/itw ( V'^ilvo .,ci)— bIxtscie fcjsi c^ilJ fl'Si n^cti 
**, fH«55 IISI )I«!|, afsutil t«p.f3 5?} 5S"^l?Frn bWIt^H flis 

51 I Wt 5?llt? «tl|® rsc52tt1^! imi *!!« I «t51 

51iF1 ^t*WI It ®t®l«-rS!:E%tC« *1« it BtsiS^ emt f fill mi 

«t3 ifi; T«i 5t?c^ *11:51 ( f®c5?it5t* «fv:it ii^i ntfm 

5«—*tc3 mlw V5 Sie®< ^fiti (^Ka^ i 

*.l Tsra fetEIHH *K5I J)VtS ^tH® 

5f4s 5^1 1 ^5U ®tfil®1—> I 3t»IT<t''U bti it ll l; t i 

1 ! •••» 11 •<•1 TItJtmfUl®, ( a ! 5TSTB Jft? { ®t*t« 

?ti) *( •W«. ,(»it«*t5i *1 fsTs uitifs {’S— 

iWj«1-?) It ' 5 tt: 5 iJ 5 t« 5 ^Iterfa (■<♦—!.► cst-^j n cutcEiiH 
anSifa (1 n « 1 *-1 ft-niit? 11 fmtw-E e*f«t*itK i • i 

«ti, ®*ifi ®r*. *iiiti»t. eifiit". It*, t'sitfa ' 

eWB,ni5li ®fira JiriHia: iS iitfetn «i«wi 551 

*fl® fiftt mttfii (t.—1.. (Wft) «ti «[K 
















































( :i—if C'STffT? ) ^nttfa fiwt^!? ^FTi { <;ridl ^Ffqiri I 

Jtl^iTii atfqs ^r# i 55 ¥tfl f^m 

^IT^ ^tf^l 3Ff3?| w'Sflj ( Vdoumn ) sill irNr^^T 
«*/ a’rr»nir»l niTf^ m vjcs | fSlSi ilfil -at > 

Jit at j 

caft&=TW f^Rjt ^TlSrri ^Tll 

* 

^:fl Ji^t c^H t^FR 0 C^I M® 

a^l^ flU I 1^5 -g* Jifl Tiff’S ^l^ir<ii) CWftB ?Tr 

3 tfJ^ ^if ^Uftifij 3 « «Tfl c^ 

3 IK 5 - 5 t 5 t 3 

nt C?^?5 Pf% %^'\J ^1 *tlc< 

tfR* I Jit ( riito IVon,r J I TiiR atJig flfrs 

4^fl;>fq'®^ «tit?—tsi cRt ^5at I 

at^a 5TtTi fiT'S-at ( t>:d lv<^ri_c) 1 «r^ wfic?f OfS*®; 

afiiafsi « fa® 5*t'6^TC’4fl nf?"'* 1 

as^rifTniR^^ (nrnplilU^r) fif® C^cn®« 

'S?! ^5 3 fa® 'if^iiffs c*na 

fV?ittiiC'i??[ WCflS'.® fU I 

■ CClRyflflR 5 UiiTf> ??C^S 5 J^l¥f?«TR^$ (?fll 

^C91% !i ( Eli'fttnin ) finsl&ff cntt^iifljrsi CfftS Slfa® 

1 fa® fl^=i ^r*?1 ^f|C^ I faC5*<t 

’^^=T ^1 'fTC^ ®rSl !“^C^ ^ a^if 

H 

cac^safflffis ^* 115 =?:^ iir-i-( Nciiir-iii/^) t 

^iWT^ «iBnPf^ ar« (tc^i ^sflR 

^n^rfit Q ^ sito^ ^^^ r>r?'CVH c^N *ai te^ ’®t?i C“tf ii T, 
f?^K «aif^n«TTt CfltSffl ^c'f iySJpifH^ j 

*»v fbta aiT^ia^i ^:Ya fta^i a»« — 


I 

^ I 

o I 
« 1 


Virm^ 

cir^ 

fat 


]*i 

! n I ctr«itvt^ • 

: ► ' ^ caftljJ^ 

' ^^ < 

I a1 «t< "iHta 







31^1 ^'fi :^?¥t ^1 ¥¥c^& ^ft^. —to Wb 

rec^iff 'S c^i-fg^nBicir*! Bffn. 

BtflS JIB ^ ^ ^if 

fer&tn, JT^-l Btstrifl w BtcnTmcBl^?^ 

BI¥ti 3 tf 1 'S rSC?BnT[=1J Wtfll 

Blit St^RSl 

^1CH« Bgl gia f 

4 i*a fsci *1^^ ^ 3 f 5 s ftcit ftsig ' 56 ^ TTtUJsrq i 



fs:?—*.s 


^alSfl SlfATBl- i i ^BlS ' Khi* ClfSCflg^ 

K\ jb 1S ®gn BC5B (?OTig 4 « jib^ «>5?«cgjt a i 

mimm ^l stf ^ bb® ntegrtf*i bb® 

farsflB—^ c^t!t[ac ^1 .^1® feFB!tCi5^>lTTl (*-•*'» m?C3FIBlTtl^ ) t 

Srist^m (i: '3 M I ill ^*o xrlcfiBnaT® \ i?® 

H I sTiSuuf^^ffT 1^1 1?® «gr«ig 

CftfBCBH ^1 aiffe$ tAbHI—’%***- 9 **- Aim. 

t?JTr» '9 (B) ¥1? Cl^JTPT BitIff? ( 

CWI-® (if) cBi gitStfi, wfiiB ^tAifl a, ^ cil*l in) fat® iTl&tfi 
)| ft Cllij® JBt 5 ^il cmai CB^I TO l¥t 

Wl tsBfJiB «® mar m\ 9 [w B1 BtnBi t 



































































^1 ^<^ 15 '••** c«fem ^1 4 i¥S **t**' 3 i r« 5 r 

«*fj 5^ c^itfl« 

*1 ^(P ^cflM—'*^fS 5?6 ** « «- nfcfl i (^la 

ffi c^t^ ^a]«f oiifw ft¥ f^ctfl I * I Ji^js ^ 

*1^ ^^(5 j ^1 

H F '^»ft il :l'' or U V I 3 * I ^?ff 

«rfiTN ioi &tfi^t!!^il I C?fnm!T 5lUf5t^iT 5^ I 

^Si<rfP'e (¥J Stiaff Cflt'^ C'TJ t^-t* 



fe^*f3[« ifs ii^i ^f?t5 lit*! fc*» 4 ft^ai ^Pf? ^ci •*! fetaj %ffi 
15 citi ^asl fei t ifiTTti ^1 cswtH Tit'S ♦•‘i fetal 

INPU r Tici I siicSiifi! urSfftT w c^tic??*TJCTi c*r iss 
C¥ffil C?9li*ItisT Cliti JTTCiTTir liti 11 I *ltS^E •t*l 

f« Tii'tic'? ii(Bi ««»i; ffea ir4^ itii *i Wh feta 15 irfff 
^{Ifi fimt ji fiti ’5C1 Cl tTR TRtn ^1S StT[^tci» attiiTfl « 
OTCWtfll 1W 151 ^1 1 
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